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mmtimm—^m<^M s o %mmm^<^ 0.05 

h 'J -y v\ 

[fs*ji6] ^"^v^^mpmrnzmiimt^ix-f^ 
1 - 5 iov ^-fix*^ 1 jstcietitco 7 01- ->:7- h u 

ff-C-J)l.»*Jl7 {CiefiC07 ^ - h y -y 'J. 

[ 9 ] wimicri'mmt^ 60-95% t-*^ 

«*Ja 7 CiE«tc07 < )V^-ij- Y 'J -y >\ 
[fS^JBlO] 7-fA:5'-;<?-h'J-yi-'com-r3(Sfl 

iO^Pt$*5 6 5-85 %Xh h Wm \~~9<r)\ ^-fn*> 
1 mzimjTiV ^ h U -y V, 

[ 1 1 ] ^^co^mmTmm^ , ik\ ^tao^gai 

tt^ai^j^X'J-ybLTi|f>n/'^t)Ot'i>0> 
c7)IS*''0 . 5 c mtJLhrS) 0 , H ( c m ) i:^1ScO;R«( 

tSTrai^scostt ( g/m2 ) comf)^2 o oott-*)!.!* 

y -yi/. 

1 l:;ia«Kc07 -f h 'J y 

m^m 1 3 ] igzr3ss*^msitt#:'0/g o c^^ii 
t<t>^i^7&m*^(^'mLx^mRmtT^mmnm 



*). m-rj&m^m~r~:&m'i^'^mix^^cr,^im 
T^tm^p]nBizmmzmnii(:>tifzr&mx'hi>n 
^li 1 iztmc^y ^)Vi>-^-h')v 'J. 

xhhwm 1 icK«co7 -f )V9-f]~ V V y 
[ 1 5 ] murjaiA^ stj^tn i o -ciiLhco 2 

I. , iS^fl 1 t-ifi|!ic7)7 ^ ;l. h U -y 
[000 1] 

^ 7*>';RV^7 -f h y -y i^'tclf "fl. . 

[0002] 

- F y -y 7 ^' - ( iilT 7 -f 

/i.^'-;:?-hy 'yvtBg^) a. xmmmww.mcom. 
[ 0 0 0 3 ] 7 h y •/ =jcr,i$mm^*'^ 

c7)i±^fe^#S7'f;l^^-;<7-by yi-'T-l)!., ZixHr 

^t^j:um^.^tiim^cr>aTiz^mzmmfz 
h y -y 0 , m^mM,x'im^j:z t *»^>^^ 

^zt-T -( yc^MWj:K<r>T-imimm. mmz 
n'mmz^mLx^t^ixhV]^m^<ny ^ 

mtmm\Y.^ixx\^h. 

[0 0 04] L*»L=5r*>^>, C:ix^>c7)7 

m^'i:i}^h>^M^t\^oi,(r>x-h^i)\ %miiiixmm 

^^'^Ri.zm^t^hht^^oXi^ti^hh. ttz. tm^ 
ammm^hi^^tihfzi^, y ^ v y v-j\,z 

hmmii^mmmznm.'m<r>wmx{^m'rh ztm 
v\ z(ri^=)tt^w^m\^m^i.fz%%mib-^h'{^hii 

tzy -f V y -y i/'TmSrrjflLTti^^, ?RO 
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m:-h. Toc im^mM) .COD iit^wim 

[0 0 0 5] ttz. m2i,z^s-tidtsi. m«^^*«;f 
0 ^ -e CO t ^ CO 0 ^ 1^ ttic^ 1^ tttt Acfli 

Wi-n^ X'untc i'<?D^^ffiWttoo ^5 i: ^ ^ t 

V ^ „ -?■ c7)/L-a6lC 7 -f ;u ^ - h U -y t ^- 

-f /l-rJ'-*- b 'J ••/ i^'tcti 1 fpfttco^ 2- 

6 s«s«<7)^«ffi ^ filffl-r 'imti^h o . $ t 7 

m-h 'iL^ifh hfzib. -efLlw J: T i) ifii 3 ;^ h 

[00 0 6] -tcoi 3>5:{¥*c07 yl-^' -;>!?- h 'J -yi^' 

l-^l>. fi?i|i.lflli;r^6-7 7 6 7^i^$BWi, mtt5: 
W-tS y—rmmizm 0 ^ in^=5:*if>lf Lit L-C«? 0 
ji;v-?-c7)a:S?:3mmgStc^$i]L7tr3a3Sff5:- 
ttrtf§it^?5«i»T'^[e]L/i^<7)7 >f yl^^'-X/- h 'J -y i^' 

? V ^ I. . ^ <7)i7mi,z{mmcr)m t- -y f - $r ^ 

S«<7)^l^t-yf-faTlTt.iX*<7)T\ t¥*<7)tSS[j!(5;5:ffi 

fflLfv:*5^i'S7 ^ )u^'-ti^^<o^mx'm!^^mmix 
\^fzXo^j:. r^Am^^(r>ij(oi,zxtmmimi)mnL 

i,z<\\ -eWciO, y ^ i\^^~tim^mMlXri&y 
^yi}m<-^j:-otz'o. hh\ mmwLmz^h ztij^h 

I. 

[00 0 7] mc^ifmtix. nm'f-i-i 15423 
m'o^mtrziM>^mmm^-^fzmcr)y ^ 



Wmlfza-^z>l'a-y.^:immzlX'^i^'S:x^-llVi 

izm^ni'ftzo-fi^- ^ -y iyj-y ^ )i 9-{zit^xmm 
^m^^'^K - Aii.zxhim'^^^-^ yycDmmt'^Kc^'^y ^ 

> m^<7)Bm^ix^^i>fzibmm^hn-t 
m^<^mmi:ix\'^^fziibm<^X'mmi^< . mmzx 

it. r3i7 ^ 70«^J'-'5ri:'^ 1& "TtS 

^<r>mm±T^+i^l>z^j:hZkt<^<, ^'^^mcr>^ 

itmMt^j:'>rzn . $):h\<^i.immmcom.mcom.mttc 

[0008] ^t^^4 -4 5 8 1 O^'miZli. 

mmmco 1 0 s*%JiLh*^' 0 . 5 7---/H':tTt-^«'J 

$ixTV'.^«^«*S*><^=Sr?.^'J -y b^SS^tiS:. ^fLtt 
^m(Cil*t^)S*^'0. 18-0. 3 0b^j:i>Xdl,zm 
tiiWzy ^ )V-i'-ti^iK^^tix\'^l. zco:f)mi:nm 
-tit. m&cr,A^^\'^mHzX':>Xmi^^cr,mi}-^j:mi' 

mi^m$-thtzibl,z^l±yii^j:k'<^^mmiiimf^m 

hmifih •) , ^s.^MTX'm^ism'kmzhtz':>xi^ 
m t Tif mf4^ gt3M*<4 thtzib. ^m&tm. < ^ 

7 -f yl^ -<O^Jg*<ffiT LT flOT 4"lc^ L ^-r < ^ ^ 

jS^coaifenx b<7)tiJp(c J: 0 7 /UrJ'-Oj^jtnx b 
?:)«^<=5rS/2*^. ^tfzXo^j:r7&^m±.<^mmi:m 

tc7 -f ;U:J'-*<»-CJ)-l. t A>*i6^>ni. ffl^t^tifS 

[0009] -H. zti(:>ffiX^t\im^z. 
mmi,zixy ■<ji'^-(r>\tmi:±.ifx 5 t-r^a^^tj) 

I.. flWJtff, §^I^V4 - 1 3 1 4 1 2^^$g. ^ra^4 
- 1 3 1 4 1 3-fi>?g, IIB3¥5 - 2 7 1 5^^i^*gtc, 

mm^^m^^m-ri z t ^zx-ox'i^tzmmim^ 
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(T) (iiffi^4- 1 3 14 1 2-tij$g) , mmmm^^fs 
(ii^^4 - 1 3 1 4 1 3^i^fg) , m^mm^-ttsx 

[00 10] ttz, llffl¥4-300 0 7^^^fglCJi, 

^(^^vwicry^^^^y <)V9~t^mx.x\^h2mvk 

*5 . C: CO 7 -f /l^ :? -X W >• h (l(i»5*t**i^ffl $ ii 
X\^ltz>f). ^LtzX.^t£%%%%^^^mLfzZ.t\,zX 

[0011] ^m^m.cr>y < n ;7-tcoV^T(±^cOMc 

\^x\i^im^cr)±>Hz^u Lx^^hm-m-'h-iX . ^ 
iaii ^(^jL^^^Kc ^riX^^Kc\'^zti}^^^K mm^n 
mc^rnvMrn^ztm^^mmuz^-^izii. ^uz 

ib<7)^mi^tLxmi^tlX^^^j:^^fzlib. ^iifllit 
i,ztfzZkizX^l^^m<^m<^i^f)'hiiF(:>tiX\.^^y ^ 
tvi'-X'o i^*'i-^xm^m<^j:-oti'o . ht^Mim 

[00 12] 

&x\ rii7'f 7A^'ft<. rm'pi>zrfijmv!i't^^co 

[0013] md.mm^mm-thfzibiz:iiwnm^tfim 

;4iiOij'^'5:< t ij-mm^^tix^^i^m^imT-m 
^mmizmmzmmifzm-tFi&mb, s^-ra 



risii 0 ijt:niK(r)mzr^i}'^Ki:iy 

-yi^t-tlZtX. iivStt, rili7^7, 
&(r)'^^Vtmz^tifzm^y -r ;L h U •/ 

^ i ^ *^'~«itgt * -& -I t ^ atb L , *%B^ i,z mm I fz « 

[00 14] 

[ f^m h fzi^<^m ] ^^marmmfS. ^lith. 

mz^^iHfx^j:im—^'mb . m8o?immm 
tm-r'Amcr)wm8o%mmm<^o . 05-0. 9 

i§X-him~pmbij-^^j:hy ^>l^-:^-hV -v 

( 2 ) ^^m'l&imt^m^m^bmmmmti-hti: 
m.^mm.x'hh ( 1 ) mzim<ny ^iv^-ij-v^) 

mm.mm¥A-^')ru\^v>X'hh (2) iB(cistiSco7 

( 3 ) iic7)v^-t/i*^i^t;:ieiS^07 -f/L^- '^-hU 

*^'ffit$nTv>|. (1 ) - ( 3 ) JBcoi^'-rix^^jn Jllcie 
e(7)7'f/l/:?-:!:?-h'Jy>''o 
( 6 ) ^<^;coA^^m^[it::^-D*^jD;i^>ii/c ( 1 ) - 

( 5 ) JStfot^rii*^ 1 Jit-ieii<7)7 1 )i V 'j v 

( 7 ) ^%.(Ti9^mM-'m^A-^5Q(rimz^^^hih 
fzimbx.. ^m^-m-^rjmxz^^mfz ( i ) - 

( 5 ) JBcOlr-i-mA^ 1 «t::ietfci^7 -f A - h U -y 

{ 8 ) UfzW%<r>Wz(r>'},-ts:< b \,-^m\-W'^Xhh 

( 7 ) mzWSjny ■( }V^-fi- h 'J i/. 

( 9 ) WVm<^'^Mii^^ 0~9 5 9ofJ)-S. ( 7 ) 
ClK«07 /I. h 'J 'y 

(1 0 ) 7 >f - b y 'y x^^l^-raSliOSPf* 

5-8 5°oX:hh ( 1 ) - ( 9 ) ^c7)V^-fix*>l Ji 
ICEISC07 -f A y -y 

(11) /SV>*|iO:R«*t^» 

0.5c mUUiT'J, 0 . <i ( c m ) t ^^^cO^ftMl^^ 
^(T^m ( g, m2 ) <7)«A^2 0 OOTt-J)& ( 1 ) - 

(10) ^<T)\^-ft\.i)-^\Mz%m.(ny i'v^-ii-V'} 

(12) ISZriS®*^m^m<7)^0ilW7Li^-h$: 
O0^&4^ti^^[H]$<xtv^|,tOT-*& ( 1 ) MzW^ 
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(13) ^zrr&mmjit^mmrnz^-^mitmm 

mmizmmzm^ m(^ixfzp'&mx'ht (Dmiz 

(14) m-ir&mmiiismm o c^tl k ^ 
rv-'ymz^'owfxmmzm}^tit^i:>cox-hi 

( 1 ) mi,zim<ny ■< )V^—h- v u ••/ v. 

(15) Sb^llll 0'CW±i02a<:0»7r 
[00 15] 

[0016] :*:^HJ^07 -f h U •/ v-'li, 

t, ^i]»i8o%fflm?!ifi*>ig-ris;icoiw»i8o%ffl* 
^4@£oo. 0 5-0. 9^T'*>^mi:r3iiii'Oii'-^<t 

(ioriiffit^ifiv^ffli) {zmrTh. mum^<r>m\ 
i)^hmzm^^^cf^^\.zr>\^x(nmx'h'o . m-r 
iiii 1 \.i.W:-p'&m2<r>^vmmi.zm.-th . muriii 

v^L. J)^VM±mHr3a)i(73*})ffl8 0%««l4fl5rmr 
ip3giliO^i)]W8 0%lf*?4gcO0. 0 5~0. 9^fcL 

[00 17] zcx't^. ^mso%mm.mz-^\^x 
^(n%tLmzii\'tm^mmm'^-hio zQoxttch 

WSX'hh. •?-co^46:^(;{iS^£^*&A^'*)S*\ as 

TM F7 9 5-88<0:^^A<fUStt*^'*)l.. ^<r>WiM 

^>rx-'MT>!^%ML . y Hi-i'-izACyr^ yy-xh 

miLrzmz^M-ticr,mizifttim'T-<Dmi:^Mm 
mi^Fminm-imtx^fimzin-riwRmmmm^ 

rtff LT«i*S!;**<8 0%^^-t?4ff ^*J»i8 0%«i* 



^znLxs^m'.zmm■thfzih, ^cn^n^msoxm 
mmm^y < )V'9-x'-sMzi^t i . tnizm^ 
m%mMmmmmiz^j:i^r. nmm^m^hio 
t' 8 0 % t ^jr I. mm^ 2 -omL^^t h m^ii^h h , 

[ 0 0 1 8 ] ^fc, *SBfl<^7 ■< ll'^'-:^- h -y 

yi^-;:^- 1^ ij '/i^'comm^-orzttX'^ti-^'tKom 

[0019] ^-(7)1: mii. ^-p)mbmz.p7&m^ 
^ii^'rL9nzmm-ti>-fjmxhi . ^rL^'fim<^mm. 

h . ^ix^'ixcr)mff>iX\m^^:imX't >it 
[0020] ISZ<7):^ffi{i, ffl^x-rf^lBtt^LT^i^ 

co^lzm, 

[002 1] (1 -7'f;^^-;^-^'J•y>''cOtlm^ 

*) = (1 -m-rj&mmm^m) >■ ( i -srrja 

[0022]fi!'5T, 7^'yl-^'-;^-h'J-yi''fcmZr 
3 iiULhti'S: o r v > 2, J^^tc t 5 i: ^^fg^ & 

^.<:Lbtimmx'hix\i. mzjFr&m^mm^^xm^ 

[0023] ^wPixmrn^ir-h^^mm-mm^vk 
m-hmmmm<>zM. mmmmm:ht>vphff\ 
"^mrnm^m-thzb^x'th. ^<r>mbLx. 

mux. rx3\^Vyi:i.WbLX. x.^V>\ Yfy 
-1, 4-^^;i-'<>T->- i^i:coZ7ci/;{i^7cft 
S-^^s) ^^til;y)fc-r.s^'j5j-b7-f y^ffilt. ;K'J 

xf-l^yf L^7^'l^—b, .•Kl/7'^UVf-l- 7:?!^- 

h , 5: r I- 7 ^ /UKIOJ'I- 1 ^vyi^iimhmi 
Xi^m^UzZti^(r>mj^^>J:r.xfili:i.it)ibb-t 
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^T'l'^. trz, ?LKiPv-l^UxxT/P^t'co^i^)»ttffl 

mcomco^mzfkmii%^uimmsiAitmmc^^ 

xxf-;PJSffilW. '-K'jr* h'^ffilM, s£v>{ii'> v^^ 

[00 24] :^%mx'm^ii^mm^m^imii, 
MAm- 1 o°a:Jj.4f i L< (i 1 5'cai-.hmmm 

mu\ m^mn^mm^m^^izkizx*). 
mizM^im(o-ucr)^mm^ititzisf^^zmm>^m 
Vim {^i}^x'T^m^c)mi^^A(r,»j$m^'^^x'h 
0 . n^tii>r-m^i^ y h h ■■/ 

iF^E:h'^m^mt^±t}^'yfzmzimm^m 

tzy^ )\yi>-f)- V iJ 'y i^'o^W/Js^ < . $ '^c: 

^\.z{,mm'm-^h%m->h%<ti:'^x. 
hxzi.hwzw^cnm.thmm.t'^^ o^^^v^tc^) 

[0025] fnefiftti4«^ja*tcoisiii^^!tt iswi 
m'^<nm7i-^h^\i. mAm i o-cw±ff ^ l < «i i 
5x:a±.hinimzm^^mtcox'ii^j:< . u^m 

S^-KiJxf-py/ jK'JTntWy, SI&«;K'Jx-f-U-y 
/4t'J7'ofU> , iS?&)^^Uxf-lx>, ''jK'JrotV 
>, rntU>i:f|t!(7)a-:tl'7-f>i: cOitfi-^f*:, - rff 
'JTotri/y, S^/c(B;2?S;Kyxf-u>, ';S??g.-K'jx 
^U>\ {S»)g;K';xf-i^>/SS&S--K'Jxf-i/y, # 
aorK 'J xf-U > / SftnT^tt^ ij xXr/L . 1^ 'J r n f 
1- >/'»^^tt--Kyx;:^x;l. , Jtg^^jf 'J xxf-;U. • » 
^Sitt^^yxxryt. #ScO;K'Jx^u >/-^^n> 
6, -tf'jrnh-L. >./-f-f Dve, -^-f n>6/-^>f n 
> 6 6 , ■:^ ^ n > 6 / s»^?itt;K 'J xx y-fl^^ f 5r *)tf 



I. ^ t 1' 1. . I^T- i ^:K(SS&^S^^ ij Xf- U y /;K 'J 

(I >f y 7 ^ 5r t * D T ftS^ L /iffiilij±i;K 'J xx r 
yU/.-jf uxf-i/yrl^7^u— h £7)ffi-^-tf i tt^'mzm v ^ 

[0026] :^mx'^^^mi-^mmzm^ixh^ 

mmT^mMi, XJiy^.ymKct'i,zX *)'i%htitz^Wi 

sioTv^i,fci«^, mm2 3X'mfS.^ix^jif)m^<^j: 
b mumtm txh-^xi. ft^^jias^ 2 4 

V > {, (0 i: S , rW03i?Jctt {S«if«g;5<|5] t XhtlW 
Hmxmmtlfzisb, x/^yt:y vm^xblzX 'Oi^h 
tifzM:mmTm-^^mo ZtlzX 0 - Myiimzmtitzy 
-f !l9-:h^n^ili>(^X'hh . ::c7)S))*(iS«ffl=S:i:'r 

fz . B-^mVtimt^ ^> 0 ^crimmtO^cocl^^^j: < i: t - 

^km-oxmrnmrn (mmmmm) <^xd^j: 
mi'mi-kA.X'iii^i'. mmx'hhtzMzim(r) 

^miz&mtiummn timtx, 
tL^-^mmm^iz:i'^^j:^\ 
[0027] :*:mx'm^iximi^m&^M^(o^ 

%c7)*^«|j^;i. 7 -f b 'J ■/ xcofflii^fflli 

0. 6-3 0 0 0dt ex(7)teH*'SiLv\ 

ooodteximiht. mizmi^^i^htztcni 

0 +r«-^r^«6fli?$K^^#S Z b A^'T'^ I. . ^mtl 
:Hmi,zX'oXZ(r>T-m^i:Wz^Uz1i\\lL-ti>Z b 
^(c-f'S.^ , ? Wif^^>iifc7 yu^-;!?- 

^N->;K> h'ST-O . 6 d t e x^jicOjttJ^cOiSUt^lS* 

lXdb-ti>m'^, itm^tiiy x/i-coinnt^^wtt 
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[00 28] ifwnx-mm^ixmsi^impv-m^crym 
mmt ysii9- <r)^mmi^± ^ ^ j f ^ < 7t *^ , 
1 0 0 2 9 ] ^7t, i^wm^^^mm^^^m-c-. m 

[00 30] *5%HHT'ffiffl$iii.f]ie*«s*6^«ffi«ai 
[00 3 1] ms^zn'.-rxo^z. ^4x>;kxo 

-A- ^ fig -3 :>rS-<:-o < (^tifz^mwr-mmi , x y jr:7. 
^-yti^hii-ffifzZtiiZXlM^^m'^mco^^t^h^^ 

^ettfi^-th. z(r>zti,zj:*), ^^^mtm^hh 
m^tih^K m(7)mni^imT^mmm7^tx. <x 

cr)mi,zii^Wrt^zbt^X'^lcr>x\ ^ti^fH^tx-nm 
[00 3 2] io^-^, x.yii(XJ'^i^~ycr)mmi5- 

mm:^l.'^'±hZ.tt^X:% . 2 5%12lTi:TI.::i:{C 

^zti,zx*)7^ >V'^-^^im^-ti z t ti^x'^ I . 

[ 0 0 3 3 ] * , mz^.-t1]mX'y -f llf'-:^- h 'J 

••/ i^<7)jmizmx uzm. mm^^xi—Aimmzx 
'^xmmAi:^m^Z'^xtmhKi:^\ ^vuj^^i^^ 
>m^^j:t'commmi:ii'^xim^i:^t^mzm^-t 

[0034] *^mx'm^iii>mtiM:m&Tm^cr>s 

ft, •t^i5*>^«Wfiffi«a/'cOMfi{i, 5-2 0 0 

8/m^i)<ntt\-\ z<^mt^5g/m^^mx-hit. 



< ^^ot^'hfzihiz. mztun^mzmmz^ 

[0035] --^mx-m^tii^m^^^mmmm- 
hh, ^^^mPv-mMi'^h{z\,t, im^^'mmtx 
w^-\t<r>^^m^^v^h-fi&h<^mx-^hti^, x'om 

^m^^h:itxhi. ^mz-rii-^m^ii. mm-h 

X^lzy^ )l'$'-cr,^g^^(r>hcr)^\^±.$-tlfzibX'{, 
hhtK SiJcO0lit,J)S, ^iUt. (Wx.ti'5 

oommflii^LhcT)) ^mm'^m^(^mm'^mzts:<-t 
b\^oztx-hi. ^^T^mmf^hifmttxii^ 

mi fzX 0 f,zxJiyiY^yYmti^-miX-hhi}K x>iy 

bxm\ ■ %wLxmm^y^T^zmmihzti,zi 
-yxmm^ "if^^^h-fj'Atinx' - TMrnzm-x'^ ^- 

'k-fmm:i't'^^izi.')XW.'fX'hhi}K x^N-VTjf 
yYmWWmW^^^t'>Xi^^^-th. ZCOXots:^^ 
mK^<^M^ < tfzMZ , -m.mziiT^B:iWI\i:mffai)' 

^ii>!Jim.mzmm^fz *) , hh^^i,i»&mmti.mm 
[0036] ^zx\ :^m^m^m&T^tmm>^ 

cOJ4«^ $ L , 0 . 5 c m~ 

WL-b:y^^-hJVWkcD^mzmW\-ttHI. ^cr)^^<r> 

^ticr,mByimi.zx r, X h^j&^m^^i ^zt mt!^ 
[0037] sK^^mcoM^mmmmxu h tx^^ 

l,ZX'^Xhn^j:ltK 0. 5cml:j±tmtt^\ ZCT) 

y A }V9-^\'^h^^\z\i.%^i9.mmf'^ < ^ 

»i { c m) > S# ( g,/m2 ) <7)<i*<2 0 OOTt'*)!. 
>Ifc*<»iLv\ (5i|;ttfB#2 0g/m2«OB#W±, J: 
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imm^mnix^m^ki^T^m^^^h^-^izi, ^ tj 

[0038] msimmmmT^m^i: , ^mti xoKc 
i:mTmi,zmxix-f)^^m~^'Am (.m~rmi,zm 
tmmimm mmzm^naxhi^^^tK jpi-tt 
■ri,z^(r)ti^^mixhx^\ zcr)ik-^cr,smmcr)- 
M5ria4ti^-r. ^^mmizi.im'^co^^^my VI 
9~:^-h'j-y >iz^t>tii> yr-mmx'^ h . 

<mm.(r>hyj'^-7.t}^ Y 1 0 5ra-5/if*, 1 

1 icK 0 mhMc^-ri&m 2 {zm^'^hixx 7 /i- 

(i!?ji^fett&^5e LTiPiSffiS^IBS-r S ^ i: t 

[0039] -ii. ^^mm^mmz^.'o^iiv^txt- 

5\,z5f-s.-t. :i(r>^^t,z{,m^mmz[m'^cn>^.m^ 
V ^)v^-ti- V ') ■•/ 'Mzmhtih"?^ yr-Srfiefflr 
T^tmnmni^zii'ox w.tHf±.±<^£itziib. h 

<^mtu\ T^mmzit'o^Mt^b. m^^^fz 

ifcn^mmi^it^^izbrn-^ hcr)x\ rjgffis?: 

iM-m,-h 1 mj,/>: 0 5 0-1 000 m^yimtrnt l 

ifc. 0 0 OESrlSx 

•g) h , ^t^titzy -< 'J ••/ 'Jiim^mzm^^ 

[ 0 0 4 0 ] i , micrt^^mim'^imi . m^Kc 
imx'im^itxi>h^^f^^mzm^m?>b. 

i,zmm'hii^i:mixm^z^xhii\.^is mvi^m 

Lt:mz'bKmt:m tx wz^mi^zmx Lxi>^^\ z 

cDlf^^mfnt^b. hyJ^-X:^'^ Ycr,1^m'0m&b 
:Y:)zycr,mtm&cr)im^mmLX. ^J-<f->i^^ 

[004 1] ^^^mpmM^m.^^h-n'&.b lt 
■t. ;wi*^(ii^#jxo«w±iiiSo^^^#S7 ^>^ 



^'^x^i^mm-m^^m.^^x^^htK v=>>^- 

xiiA K 1 4 J; 0 Htic7)*jMt/J^7L<^:^M K$rig(tT 

%<rsmA'^'mz{,i.htK 3mm-l 0mmC0effl*^'4f 
i Ltn ;cOmi*<3 mm*iST-#)l. fc^^l^ftiBSIt^ai 

^b>\<^b(n^m'±%<ti:-^xm^M'ohi.-y)t'>%<t£ 

[0042] ii^4^:^«itt^»^i$rjS3^l>^i^fiSc 

HA Yxwm>m-^mm\^fzmz>\<m^m\.xx> 
rm.MzU'i.-thm^(m&'m--'^<n-m^ o ^ 

^ll^[17tc^-r. z.(r)^i^\.z\,^%^^miz\XA%(r) 
^^s^#S7 < ;i. ^--^7- b 'J 7 VKzm^Khv^ v^- 

$ti. m\ ^x^biii 7 ^m-^xufzmi 1 8 b^j:^. -e 

cou-fzm^l 8^mcOAcn-)jmz^\^J(^f) . Yy^^-:^ 
//■^ Yi:miX^-r'Ami.zmM6b7 ^19-:^- 
YU-y'Jb^j:h, 

[ 0 0 4 3 ] mtiUfzmfSL^'^ Y-oK^Xim-t 

Ufzm^:V^ H(±a^^'l-fl3mm-l Omm^cO 
km^MX Ltzh (^co^mizT-m^ bcnmm^ffi <'fzib 

C07 ••/ mmmmi.^ t-^ lt # & . ^m^co i m ^ 
m8-9i,z^st. znzmftzmxu. utsm^s.^'^ y 
1 9im^mm-i Y 1 5 bf^umm'^ y 1 6;i»^>^: 

znx/fzB^:^'^ Y 1 9cOJg*^iit#tlS^^ii^>'^ 

*>\ zcr>:^-^ YA^t>i^(^tiht>fz^'^mmmmwz 
^cr>imimio (A) (B) (c)ns-r*^, ::iif> 

v^T , Wz(n'yti:< b t-asA^^^ WtC'SrS J: ^ tc*^ 

Lv^ffi^t'J)!.. •rOr*?^.. 01 OtfOBfffiJgl^coiaic 
t//-w'co-gp*s^WtTt=5n-CV^|,J^Wi. 01 1 
( A ) ( B ) (C^-t i ^ (wtA;(t'«(5 i: ^ i: *^ WfJ) I. 

m^hi}^i)^->tz^x-iimzmiffimm^^M'^< . * 

^ayutzm^kb LX(nrim^im-thZbi)-X'% 
^titt8L-C7-f;U^'-7:/-hy •v'JcoS.-nWi^^fit 

^zmvc \^htz>!b. ufz^^<^^mmmt wz¥ 
Yiumz^^^znzX'^xiiif^^mm^m^<^ 

BrffiJ^*^*^'J»m(Cct -5 t ^ S fzibizShmc^M, y 
[0044] *lfeBStCfct^T , »«ft«»t^«i^[i^t>!^i 
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[0 0 45] trz. mnmi2i,zn-.ti:o^j:mm<rij/ 
tzm^:f]A K 2 0 ^m^^x^m&TMmzi^ii^nihfz^ 

[0046] tfz. 9mifz'\^lll 7 ^mifz^kWfz 

mil 8^, m.hi^^amm^-^'-^X'iimmT 
t&^fcicio, ufzmimmmK^m&\Lt^zt 
m-^l, :i<r>xni,iS-fLh£-mxi,iK£^^tK v-rm 

■^tLxwm^^^{>(ni:mmthm'^i.zi.i. mmm^ 

[0047] mz. :^mx'mm^iihm^^tifz^^ 

^mm^M^m^vntft^-ti ) ommi,z-:)\^xm}\-t 
tr. ^^mmmTM^m^Mmmmii, mis 

Ammi^^m 2 2 (^mt \i^<r)^nn ^-nm^^-r^ 
X 1 8 ojm^xhh^^^^mm-h ) nm^fm. 
-th, ^Lx^^^mM-immMi:mm:^^ . m 

x.\,mW^(r>'^:Hm<niO ofgco^^lcWL, d<^X- 

[0048] ( m^mm-mi^fi<^^^\'fW-m ) 

[0049] ( ^^mm^mmnm^(r>%w^ ) = 
{miLtz^ik^mm-wmmmcrim^) / {^^^ 

[00 50] (=^«*aElT«lffi»mttlC7)^pgm) = 

mM-mmmh(7^^^'!'m) > ^ i o o% 
[005 1] z.cni^x-%m'^iyrz^mmM-m^%% 

:H!|CO^WJ*Ji6 0~9 5%*5ifiL<. i:Oif*L<(± 
8 5~9 2%t'*).i.. :i<n'M.^bO%\;XiLt-thZt^z 

A^rl^S. S/i, Z(r)mi:9 5?'oaTt-i-i>Ztl,zX 

h u -v xfc LT^ffl LT^^fc ^ iz^<7)mm:ni>zx srw 



[0052] %tz^^mmM^mM^'{^h t ^ 

^mw^K^m.^^^xmxLxhhw ^<r)^\,z 
mm'm'^^^>-mmw£>^i:m'&th\.z^i. 
^mLT-mi^%^hh\^\iwmuzt^j--fhm. h 

h V ^tSJpl Ltzmzm^t^:' U > V-tp i'T'ig* LT t 

[ 0 0 5 3 ] ^tmLtzumxi'^hixtz^^mm. 
[ 0 0 5 4 ] ;^:tc, m^mkWv^im<nmM*)-Hm^z 

0-4 Omm, 1 00-1 0 0 0 mmgScOS^rr 

mi) ^m'S.-fh. v^y:5''-^o^jm;n't'ytw(c 
ws-^fitzVy X'-T.iiMzi.'^xmmzmhixhtz 
w.-r'm^z\m^mm^mmmmzm(ofix 

my 'jmrn^zm tx K5gtn(f ^ 

01U(f+'t>Ml 00 0-2 0 00 rpmtcL - 
«! 0 Jti LiliK^llSS LT3gS^:?fi:>J $r*»(t^*^'^>^^ # 
ttixtfctv^ ^irfc, z<m<rm.i]\,zX.'yXijy 'i ii-S>~ 
ii-V') ••/ i-'<75^PS* $r^;c I. i: & o $ ^ t::^ 

1 , j't-Ji i: m mh ^zr>ixxmmi:'^<-i-t z t 
x'^h. mz^^^mtmim^ufzmt lt*>^^ 
z^mi,zi^^iHfh^iz\i. wzmit^Mmhu 
fzmmzi: mmipmmmtmx^-^T&mnm 
*)B, f^mx-m&^tLi>mmmm&i,zx nm^m 

y(7)^e.^m(nitmi:mmLxmnip'<i^-yi^i 

^Ziil,zi:':'Xh'^-t^Zbi}<X'^^. ^<7^n9-y 
<r)m-H\t-tx:\,Vjx'm:hh'Mi<r)fmtWy < iv^- 
:^-Y')-y =J(nim.i^mX'% . 7 < )V^-<r)^^ti^- 

^B) t^<r)lr)-rcr,mf.zm^ixtz^.t(nm^2b-h'^Jh\^ 
^^{z\irimmm < =5: D . jSlc^v CliifiS*^ < 

tch. zixh<nmi{,zxmi^mm-im^^-r)& 

;i2c7)rt@c7)l . 5fg-3fgSSW^f-Stt'^^WtT 
y ^)V^-:fi'-h')"/'JB^^z-th. zix^^<r,tiy 

(l/f$3mmgiec7)%?a--KUxf-u-yc7);>y;?.y .y hSrBA 
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[00 5 5] ZCOXdlzlXX'^f-im-r'j&mcri^^m 

i,ib5'-'8 5?hcr,mmx'hizttmti\,\ :i<r>mt' 

[00 56] %%mzii\^x\i. ^mmmim^z^ii] 
iv^-^xfi-rz'-)'R^mitz'^-^hz.t\,zx--^x, i#f>n 

^coj^^, m.^(nmmiik¥MW\-mM\ oc 

%&(c(i^fLSPffi«OfJ^$r 1 0-8 0%'SJKlc-ri.w 

^m.h Lfco, hh\Ai\mm>i'i^'^^^t^^xm 

[0057] \X\Z, ii^WfiX'm^ix.h^-T'm^Z-y 
\^XWMh. 

[00 58] ^.^(nWmff^loMz^o^iV < - 

(±, ^^±.xm<r>m (if%^n(r>%-r':^m^zw^-th 

mtrnxi-ixotchcox-h-^tz. :^^mx'i,i. 
tzk 0 izm-rmm^n^-t^ zbx'^ixi^(r>^mm 

?4f5<^0. 0 5-0. 9fgiO]eHt'J>l.:ii:*^'»t L 

i,\ ::<7)ii*^o. osmx'h^b. m-rFTmtmi. 
r7Stm<r>mmmMz^ti<iiim'icr,x\ f^i^con^t^w. 
-p^&mx'^ii^t^tii', m-pj&mco^mx-mt o 

fit (wM*^'^ $ tsls:co)i(c:)^(tl> «i» 

rmm'^i<z^t^t^j:±t^<on'F*^'kttiX 
\^hi^^i,zi,izcr,m'l^^<-ti<r>mitL<. mzp 
':&mWi'^i,ztmm±^ $0-5-^0 fzn^t^isttix v ^ & 

[0059] S^zraii^t LT^rffl^tcOcO— 9t L 
L7tt£0$:ffifflT'l'&. m>— hfcLT. «S 

^ /u^-mmm i e t-^-*-. ^?Lfsi^<*2 6 tc 



^\ ^?L>-h2 7(±, c^'O^^mz^^lXmil^m 
8 0 %fflm?4f55r ii^T- ^ tlimm^j: < . ^ O^Sk^cT) 

7'n-^«i71i^ttffltl><OT-Aix«\ 0 - 1 7 

4 8 2 2^^i>f8mei!t$ii7t::frife$rfEfflt-^ 

<^^/iy), fl-?LMi«<*cO)i]0ti7 ^;^^- 
;^ - h U -y v^fttcT) Jhfico 5-20 %U^± ^^l^z^-m 

LTt,<}:v>. tfz. (r>>ommzm<tmmijmi,zX'o 
X iix^A>'*^*>i) rzih, hh^^ tibr^^ i nmzm^ 

fz, :^mcos^»mif^j:^^<mx2mma±.coim^^ 

[0060] m^.r^ai^s'i^^ffl^t^ow-ot I 

mfii^f* 2 6 <o)§ 0 ^zmw&.mm.t-t,fi: 9 
xj5,io^-^< t h-ut^t&*^fix^^h^i:k^mm^m 
ir^i:v\mmf.zm.Mz^^mtzr'^m28 1 , mi^- 
h 2 7 ^(n'^m%mizm^^^-*-£ifhw-m 2 8A^f>ii 
^ LT^:yc:ftSKt^«?ii^ mm\izmm.z^ % m 

tzWim2 9ti^i^t£h2Wm(n^^<n^^^X^h. z 
cr)7 ^il^'-li^mifzmi eizir^ty ^)i'9~t-^ 
UX\,-^hi}K HI 6<?5mz.iP3SJg2 7{i;*7Li^-ho;^ 
ti^m^ixx K^icr>i,zicii^mi7cr)y -c?)^zr 

i§li:0-gEt'J>l>r)aii 2 9 {±^c7)iS£iO/::y)mi^- 
h fc*7Lv— h£7)fat7^ > K L7t«:|^ft«l*f^»^*^ 

[006 1 ] m-iP)aa<7)Sil'5:*ffl^t'0£D-oi: L 

T , mM^^m 0 (::m i^- h ^ r 'J - "jmzifi 0 
rj'-coffljts-iai 8ic^-f. m.^-hbixi.i. mm 

mti.mm'f-6-2 6 20 1 3^r{i^mi,zm.^ixx\^i> 
irmti'mx'^i. d^T-^rfflv^/cJ^^wi. r««o^® 

mi3^±^^^fzib. 'm.mzmixrzy i/V9-t^j:l, 
[0062] IgZrjaKogiJ^rfi-ffl^t.OcO— :)i L 
T. Bi^l 0°cm.<7)2S£O^ft^ii14ffiBg*»^><cl.^ 

zrJSiBS lcr,mi^^im^^ti.X^^htzib. rjSE 
:>3*5±A>'-o T t iim? it/^e WitfiJ-t I. ^ t <r&ti: 

»£0*-a, W;tlf#^^ra5 6-4 3 1 3 9^i^¥8, 

^4-1 2650 Q^'ml.zm^^ixtz-Hm^m^h 
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[0063] 

{■m.m\ WTHifi^i, m.m^ziy). 

[0064] (^ai7i5fo@f+sy)i$ ) T^m^<mm^ 

625cm2fc:5rl.J:ot>F^*$rW0IX0. '^<7)^ 
?tim$ (x<m) i: L^^, 

[0 0 6 5] (^-im<nmii^)^-mm'hm^mz5t 
L , 1 mi,zr>^ 2 o*c^J^«^f^Mt^^cjM^T'-en<i> 

(/im) tLA:, ^/c, Si« (dtex) {i'#<bii/-c*i 
^tf? i: ^^^firaffifl§^0S,=Jg ( g /i:T-t >'f-p< - h 

[0066] utm^mmB^i:mmn'm^itz 

[0067] (^^mm^tMim.mmm^t spf; 
m ^^MmT^imimmmmmvi^^mmx-m^ 

mfummnc^mmmir^Mz. trz. ztLtm\cr>mm 
cnmM.tmz^>^fz^mn^bi}^h'd^^i^-ox?mMi 

^it>tz. 
Br*) 

!l%^Ol.*>tm«[) I A 1 00% 

[0068] (*raPR) ^^zhh^ii^mm-mm. 



[0069] ( ^-r iSJiW^P^** ) m-r iiliO^'h 
^ri^, m^\mm-X^V^\.tzy 

, 4 

[0070] (wmikWii. ^w&nmK. r&y^ 
7)mmi^r7&vi.mmfmco/\^yyrizy A)V9-n 

- h 'J -y 1 0 ^ IX 0 tttt . iC^vrXWM.^ 3 0 ij 

b 'J 7 viwf*coE:>]»*i&*nWE:']»*t U^c. 
ic^fStTi'^.l.rKt^J I S Z 89 0 l{c^i6<biX7t: 
MiifflSJi* I iosa ( J I s sstng-t. : 6 . 

6-8. 6//m) i;[3]7a ( J I S7«i:BSt. 4Jfi 

2 7-3Uzm) $:Sl;Jtl : 1 T1g^ L:^>:^-^ 
5:^5]^ 0 . 4 g / -^X'^m^ t , »P,f%A>A> 5 Wik 

^zrmv&.k.T'&mkm.\^. '&'m'mxm.Ltz\k 
\z^ix^K<m\z-^ttihiki-<nwA'mwM^'fm^ 
^x'V^m\Lx^'&:<mz\i\^hw^mmm i^a uz. 
^t>[z^(r>m:mLx. mmm^%^^-f%mk 
m)fz. tfz. ^i^i,zmifxir-i^i:-mni. y^)\^9 

i.zijnm^zwmimtww.^m.Lx . o. 2MPaB# 

<r>mm.^^S>ibfz. tfz, ^-^^P^i^A^i^ 0 . 2 
r3a9^7*n 0 0 0i^(::aiLTtllE*^'0. 2MPa 

izmL^j:u)%'^^z{±^mAX'm^i:'^mttz. ^m<n 

ryxi-'vifm.^^y^-hLxmiL, -E-nm^o 

[007 1 ] {w^¥W.cr>m.-hiii:v^mxiWLm %m 
^w&mwmicr»^^>yyt.zy ^ )V9-ij- y u •/ 

v-'l-PSrJXOWt. ^KyTT-cEfi^rft^-l 0 -/ YMZ 
MKL-C'f ^>3c«i*^ji*-?-S. l -y h 

«) *n oi:^r-t>^>-h;i^Ui±*SJ%^5-> . i o 

m<r>^^ot\.x-m-^^-^\'^Ltz. ttz. m^m 
tia-xrmzmi. ^m^i]-t>i-p(-h>ihfz'j 

1 Hiat)!$iX7'>;7 ^ /U^-mmliLhOtt!tl*<4ffl 
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[00 7 2] (5186^11 ) SHiPiaat LT, 3 0 
mm, J'(^13 4mni, M:^ 2 5 Ommt'f>0> 6mmft 
1 8 0 ii^ft ^jilT V ^ S .-K ij TD f U yfJOSfffi 

LT, B#2 2 g/ m2 , l¥$ 2 0 Ojum, ^«2 d t 

i>zmm^, ssz^^3al^cxtyh';^^;]J$l 500 rp 

-I yvsi^mmix^Tinmizi^^e 2mmt=5r^i 
T'^^KO, 01 6^c^■tJ;a^^nli^*c7^;^:?-^- 
[0 0 7 3] {mmm2) ^imT-fmi^ 10 mmi,z 

X 'J ••/ h § ^>t:*fafira:^^' 1 mmh^l-cJ; a V-f > F 

[0074] (%^m-i ) ^m^T-immmmt l 
[0075] (.^mm4 ) mmsA<7)»^mmi]mi:^,x. 

"/'Jintz. :i<r>y <)V9~\imm3<,zWSi^titzy 
i:i.z\i^mX'^j:*-'ofztzi!bt^t(^ix^ . 

[00 76] mmm5) ^mmvm<7)m&i:iod 
t e X c^5g L/cftwi-r^Tiisfe^j 1 1 m t:f}mx\ n 

mm 1 {zim^ix-fzy ^ii-is^-x o trss^'f 

K^y ^ ;l'-!^—t^j:r,fz. 

[00 77] (mmme) ^:\K^m!e.T^mmm^-^ 



i\ fti^Otcl mj)/i0 1 OO|5]f)^.0$rjD/.7tfl!Jiit 

yi-'i:'i%fz. zcoy ^ /i-^^-immmnziimtifzy 
[0078] ( mm 7 ) ^vt^mmT^mmm i o 

(A) tc^-tJ:3^r8ffW«mTLT. Wzmcnu 

fzmmtz. ^(^urmmm^ifz^mmmT^m 
ificr)ith>oizm^^fzmi. ■t^xmmmitmtum 
x\ nn^.y ^ 'J >^Wz. Z(r>y^)V 
^-^tmrnuzim^Ktzy ^iv^-i'o ii y 

■i yt'^^\^y A)V^-\Lt£-^fzt''. 'A.-hmAt±%<ti: 
-^i-z. %im\uzWSi.^ixfzy < A ^-tVcWX^X'&.ln 
mi.i?±% <t£-^tz<n\t. wz\m(nwnT''^'fiXh'> 
rzfzi!bi,z. i/f^'(;Sii^:^[6]*>f:.rjaEJ]*>>*^-5Tr 
iFic7)^mm^''^<^j:'>fzfzifyX'h^. 
[0079] {mm\8 ) mvi^mmTMifim i o 

(A) i,z:^-tX'j^Mm)BmzMJ.lX. WzWicnv- 

tzWJi^mz, ^(Tiutrnvnim^^tzmt. t'<.xmm 
mitn t-Hmx. nfs^^7 1 )v^-f}- v u 'jm 

fz, zcr>y t iV'S'-i.immii.zim^iitzy < lV9- 
l''}y^y >7 ^ iVi>-X'h I i,z{,^h hi'. jiTk 

mmmm itzim^tifzy^n-^-trnx-himix 

tzy ^ )li'-t^Xr>fz, 

[0080] ( mmi 9 )^mmmT^m^m 10 
( c ) izw^tx 0 KcmmmmzMx tx,ufz^i5cr, 
utmva^mz. ^(Dwmmi:m^^rzmii. -i-^xm 
tmitnti^mx. m^y ^ n-j'-x?- f u -v 

Wz. z<r>7 MV^~\tmms{z%iKS.^tifzy ^iV9 
-i D t S h\,zy^yt^^\^y -f )V9-X'hh\,zU^.h 

t^-f. 1 [zmi.^titzy ^ 

X'hhmxtzy ^)Vi'-t^j:':,tz. 
[0081] ( mm 1 0 ) ^■^mm-mm<^ihtm 
^A\t.zLtzmi^xmm9tnt-Hwx\ n^^y 

9\<z%m^tifzy ^iV9-ii'ot^t:,\iZy^ yt^^\^y 
■( A^-x'hiizmhh-r. m*.mmmm i {ztim 

fz. 

[0082] ( mmm 1 1 ) ^^^wmT^mmm^zm 
^ ixwzmicr>^w.mi: 1 2 %\,z LfzUif^xmk 

/i. C<?57 -f/l^^'-tiHife^jg.J: 07^7<7)Mt^7^;k 
9'-tts:'>fz, 

[0083] ( ■mm 1 2 ) jit^;^c46c0^a!^: fc t 

T. mmitnY.^ivY'rn-^'mM^^^uz. « 

T - mm 1 fc 131 i:*fLfS««icoig 0 

^zmmtz. ^m, wfx^mumT^imm^ 
izmm^tmz. s^t&t!fzMT^imi:co'om 
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^f^mz^i 6 2 m m IC^^ ^ X'mmX 

^*>iijte(«ji i 0 mm^z^fzrzih^zrm^mmmt^ 
[00 84] immmis) mm^iium. bhsos 

/ m2 T\ yy-vh a-Mz X 0 50%l,z^j:i,t 
t'Ett $ ;lf 'J r n f W >• K ;< ; y n 5: ffl 

slj^^o ^cr,^,\,hyct--^f(!imcr,mmi,zm't2 2g/ 

m2t'a6S2 d t e xcO;}fU Tn fl^ylSxyN'^ K 
^»?l5?:*ia^i5-ti:, OjlSSmm-C'tA^ilff OSnlL, Oj 
gt7 5 fWLTP^ig$ro^(fTISi#:ti mmm 1 1 

com 0 tcusftffii 1 1 in ti^mx-m—ip-mii'^ n.mi 

8l,zir^ti:oKcPiWi^y ^iv^-^^-y-'J -vi^^ntz. 



[0086] ( imm 1 ) ^^^mmTM^<nKh c 
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(54) FILTER CARTRIDGE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a filter cartridge 3 
which has high accuracy and long filtration life and 
obviates the inclusion of foreign matter in a filtrate by 
providing the filter cartridge with a filter layer which is 
fonned by winding a belt-like long fiber nonwoven fabric 
formed by using thermoplastic fibers and adhering their 
fiber intersection points to a cylindrical shape like a twill 
and another filter layer which is specified in a grain size. 
SOLUTION: The filter cartridge 3 is fonned of at least the 
two layers; the filter layer 1 which is formed by winding 
the belt-like long fiber nonwoven fabric formed 4 by 
using the thermoplastic fibers and adhering their fiber 
intersection points to the cylindrical shape like the twill 
and another filter layer 2 which has an Initial 80% 
captured grain size of 0.05 to 0.9 times the initial 80% captured grain size of the filter layer 1 . 
The filter layer 2 is arranged on the downstream side of the filter layer 1. When the fluid is 
passed from, for example, the outer side of the cylinder to the inner side, the filter layer 1 is 
arranged on the outer peripheral side of the filter layer 2. All thermoplastic resins which allow 
melt spinning are usable for the thennoplastic fibers forming the long fiber nonwoven fabric 4. 
Such resins are preferably thermally adhesive composite fibers of >10°C in a melting point 
difference. 
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♦ NOTICES * 

Japctn Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention twists [ that the foreign matter of a 
filtering-medium defluxion object and others mixes in liquid filtration especially into filtrate about a 
useful filter cartridge ] and is highly precise, and a filtration life is related with a long filter cartridge 
[0002] 

[Description of the Prior Art] Various filters are developed and produced in order to purify a fluid now. 
Especially, the cartridge type filter (it abbreviates to a filter cartridge below) with easy exchange of a 
filtering medium is used in the broad field on industries, such as removal of the suspension particle in an 
industrial use liquid raw material, removal of the cake which flowed out of surface filtration equipment, 
and purification of industrial water. 

[0003] The kind of some [ structure / of a filter cartridge / former ] is proposed. A spool type filter 
cartridge is the most typical especially. After this twists the spun yam used as a filtering medium around 
a perforated cylinder-like core in the shape of Ay a, it is the filter cartridge of the shape of a cylindrical 
shape which spun yam is fluffed and is made, and is used from manufacture being easy and being cheap 
for many years. There is a nonwoven fabric laminating type filter cartridge as another structure. This is 
the filter cartridge of the shape of a cylindrical shape which winds gradually some kinds of nonwoven 
fabrics, such as a carding nonwoven fabric, around a perforated cylinder-like core in the shape of a 
concentric circle, and is made, and several sorts are put in practical use by development of the latest 
nonwoven fabric manufacturing technology. 

[0004] However, these filter cartridges also have some faults. For example, although the foreign matter 
uptake method of a spool type filter cartridge carries out the uptake of the foreign matter by the fluff 
generated from spun yam and it is said in the gap of spun yam that a foreign matter is entwined, since 
the size of a fluff and a gap and formal adjustment are difficult, there is a fault that a limitation is in the 
size and amount of a foreign matter which can carry out a uptake. Moreover, since spun yarn is made 
from a staple fiber, when a fluid flows to a filter cartridge, it has the fauh that the composition fiber of 
spun yam drops out. Furthermore, in case spun yam is manufactured, in order to prevent the staple fiber 
used as a raw material adhering to a spinning machine by causes, such as static electricity, the surfactant 
of a minute amount is applied to a front face in many cases. When a liquid is filtered by the filter 
cartridge made from the spun yam which applied such a surfactant, it may have a bad influence on the 
cleanliness of liquid, such as an increase in foaming of liquid, TOC (the amount of total organic carbon) 
and COD (chemical oxygen demand), and electrical conductivity. Moreover, a price is high as a result 
and spun yarn has a bird clapper in order to spin and make a staple fiber and to require the spinning of a 
staple fiber, and the process of at least 2 stages of spinning, as point ** was carried out. 
[0005] Moreover, as for the filter cartridge of the stmcture which twisted the double-width nonwoven 
fabric around the surroundings of a perforated tube-like object as shown in drawing 2 in the shape of a 
sushi roll with seaweed as it was, and the so-called nonwoven fabric laminating type filter cartridge, the 
performance is decided by the nonwoven fabric. After manufacture of a nonwoven fabric carries out the 
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confounding of the staple fiber with a carding machine or an air RAID machine, it is performed in many 
cases by the method of making it into direct nonwoven fabrics, such as the method of heat-treating and 
making from a hot blast heating machine, a heating roller, etc. if needed, or the meh blowing method, 
and the span bond method. However, the unevenness of nonwoven fabric physical properties, such as 
eyes, produces any machine used for nonwoven fabric manufactures, such as a carding machine, an air 
RAID machine, a hot blast heating machine, a heating roller, a melt blow machine, and a span bond 
machine, in many cases in the machine cross direction. Therefore, a filter cartridge becomes poor 
[ quality ], or using the advanced manufacturing technology for abolishing unevenness, a manufacturing 
cost is high and there is a bird clapper. Moreover, since it is necessary to use about 2-6 kinds per form of 
nonwoven fabrics for a nonwoven fabric laminating type filter cartridge, and to use a further different 
nonwoven fabric according to the form of a filter cartridge, also by it, a manufacturing cost is high and 
there is a bird clapper. Moreover, in the case of a nonwoven fabric laminating type filter cartridge, when 
the performance of the nonwoven fabric to be used is not in agreement with the particle properties in 
front [ filtration ] liquid, there is also a problem of being easy to carry out surface lock out. 
[0006] Some methods are proposed in order to solve the trouble of such a conventional filter cartridge. 
For example, the filter cartridge of the form which wound around the porous container liner the filtration 
material which crushed, narrowed down and regulated the diameter to about 3 mm in close Ay a is 
proposed by JP,6-7767,Y, adding a twist to the paper of the shape of a tape which has porosity. There is 
the feature that the volume pitch of winding can be enlarged as it goes outside a porous container liner in 
this method. However, since it is necessary to crush and narrow down a filtration material, therefore the 
uptake of a foreign matter is performed mainly between the volume pitches of a filtration material, it is 
hard to expect the foreign matter uptake by the filtration material itself to which the spool type filter 
which used conventional spun yarn was carrying out the uptake of the foreign matter by the fluff 
Thereby, surface lock out is carried out, a filtration life may become short or a filter may be inferior to 
dipping nature. 

[0007] The filter of the form where JP,1-1 15423,A was made to wind as an option the string-like object 
which judged the cellulose span bond nonwoven fabric to the band form, and added the through twist for 
**** around the bobbin with which **** drilling of the pore was carried out is proposed. It is thought 
that mechanical strength is high compared vAth the roll tissue filter which made the tissue paper the 
alpha cellulose which refined conventional needle-leaf tree pulp, and twisted it in the shape of a roll if 
this method is used, and a filter without the dissolution by water or elution of a binder can be made. 
However, since the cellulose span bond nonwoven fabric used for this filter is carrying out the paper- 
like gestalt, it has rigidity too much, and the foreign matter uptake by the filtration material itself to 
which the conventional spool type filter was carrying out the uptake of the foreign matter by the fluff 
cannot expect it easily. Moreover, since the cellulose span bond nonwoven fabric is carrying out the 
paper-like gestalt, it is easy to swell it in liquid, and various problems, such as change of filter strength 
reduction and a filtration accuracy, aggravation of dipping nature, and reduction of a filtration life, may 
produce it by swelling. Moreover, although adhesion of the fiber intersection of a cellulose span bond 
nonwoven fabric is performed in many cases by chemical processing etc., since there are many the 
causes and bird clappers of defluxion [****/ becoming the cause of change of a filtration accuracy ] of 
fiber waste, it is insufficiently difficult / the adhesion has many bird clappers, and / for it to obtain the 
stable filtration efficiency. 

[0008] Furthermore, the filter which twisted the slit nonwoven fabric to which 10% of the weight or 
more of composition fiber becomes JP,4-45810,A from the bicomponent fiber currently divided into 0.5 
deniers or less so that fiber density might be set to 0.18-0.30 on porous **** is proposed. When this 
method is used, there is the feature that the fine particle in a liquid can be caught by fiber with small 
fineness. However, it is difficult for it to be necessary to use the physical stress of high-pressure water 
etc., in order to make a bicomponent fiber divide, and to make it divide into homogeneity over the whole 
nonwoven fabric in high-pressure water processing. Since a difference arises in a uptake particle 
diameter in the part which it is [ in a nonwoven fabric ] good and was divided, and the part where 
division is inadequate when not divided uniformly, a filtration accuracy may become coarse. Moreover, 
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since nonwoven fabric intensity may fall with the physical stress to be used in case it divides, the 
intensity of the made filter falls, it may become, or the voidage of a filter may change that it is easy to 
deform while in use, and dipping nature may fall. Furthermore, since adjustment of the tension at the 
time of nonwoven fabric intensity twisting on porous **** with a low becomes difficult, adjustment of 
delicate voidage is difficult and there is a bird clapper. Furthermore, since the manufacturing cost of a 
filter becomes high by the spinning technology demanded in order to make ****** fiber, or the 
operation increase in cost at the time of manufacture, Although it will be thought that it can be used for a 
part of field as which an advanced filtration efficiency like medicine manufacture industry or electronic 
industry is required if the technical problem on a filtration efficiency which carried out point ** is 
solved It is considered for use to be difficult for the use searched for that a filter is cheap like filtration 
of pool water or filtration of the plating liquid for galvanizer business. 

[0009] On the other hand, apart from these devices, the attempt which is going to make a filtering 
medium multilayer structure and is going to improve the performance of a filter also occurs. For 
example, the method of making the tubed cartridge filter which becomes JP,4-131412,U, JP,4- 
131413,U, and JP,5-2715,U fi-om several layers using the nonwoven fabric containing the super-thin 
fiber obtained by dividing an assembled-die bicomponent fiber is indicated. The layer structure consists 
of what consists of a nonwoven fabric winding layer containing super-thin fiber, and a spun-yam layer 
(JP,4-131412,U), the thing (JP,4-131413,U) which consists of a layer which merged and twisted the slit 
nonwoven fabric winding layer and slit nonwoven fabric containing super-thin fiber, and thread, and a 
spun-yam winding layer, a slit nonwoven fabric winding layer containing super-thin fiber, and a slit 
nonwoven fabric winding layer which has a diameter of fiber more than the double precision. Since each 
of these filters has multilayer structure, although a filtration life is longer than the filter which consists of 
monolayer structure and a bird clapper is expected, the trouble by having used division fiber which 
carried out point ** is not solved. 

[0010] moreover - JP,4-30007,U - much circulation - the filter element of two-layer stmcture 
equipped with the core which has a hole, the pleat filter which folded up the surface filtering medium of 
the periphery many times, and was made endless, and the spool filter of the periphery is indicated 
Ho\yever, since spun yam is used for this filter element, the trouble by having used spun yarn which 
carried out point ** is not solved. 

[00 11] Although some methods were learned in addition to this about the filter of multilayer structure, 
the thing [ they ] wdth [ each ] emphasis on the inside of each class and the highly precise layer was 
almost the case. That is, although full use of a variously advanced device is made about the highly 
precise layer, it is the grade which is observing the size of a filtration accuracy about the other layer, and 
so much device is not made in many cases. For example, since the defluxion of composition fiber or the 
problem of foaming fi-om a filtering medium which spun yam which carried out point ** has are not still 
solved when spun yam is used for layers other than a highly precise layer, by having made it multilayer 
structure, a performance may become bad on the contrary rather than the filter currently made only from 
the highly precise layer, or a use may be restricted. When material other than spun yam is used and the 
conventional filtering medium is used for layers other than a highly precise layer, it becomes what 
succeeds the trouble of the conventional filtering medium as it is, or there are many bird clappers very at 
an expensive price. Moreover, also in the filter of multilayer structure made by those methods, the 
fiirther improvement of the fundamental property of a filter of the life and water flow nature of a filter 
was called for. 
[0012] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention is highly precise, and 
Its filtration life is long, and it is to offer the filter cartridge which the foreign matter of a filtering- 
medium defluxion object and others does not mix into filtrate. 

[0013] The first filter layer which twisted around the cylindrical shape the band-like continuous-glass- 
fiber nonwoven fabric which consisted of thermoplastic fiber and a part of the fiber intersection [ at 
least ] has pasted up as a result of this invention persons' doing research and development 
wholeheartedly, in order to solve the aforementioned technical problem in the shape of Aya, By 
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considenng as the filter cartridge which consists of the second filter layer highly precise than the first 
filter layer located in a downstream (side near filtrate) rather than the first filter layer It found out that it 
was possible to obtain the tubed filter cartridge excellent in the stability of dipping nature, a filtration 
life, and a filtration accuracy etc., and this invention was reached 
[0014] 

[Means for Solution] this invention has the following composition. 

(1) The filter cartridge which consists of the first filter layer which comes to twist around a cylindrical 
shape the band-like continuous-glass-fiber nonwoven fabric which consisted of thermoplastic fiber and a 
part of the fiber intersection [ at least ] has pasted up in the shape of Aya, and the second filter layer 
whose initial 80% uptake particle size is 0.05 to 0.9 times [ of the first filter layer ] the initial 80% 
uptake particle size. 

(2) A filter cartridge given in (1) term which is the heat adhesive property bicomponent fiber whose 
melting point difference of both those resins thermoplastic fiber consists of a low melting point resin 
and a high-meltmg point resin, and is 10 degrees C or more. 

(3 ) a low mehing point resin - a line - a filter cartridge given in (2) terms whose high-melting point 
resin it is a low density polyethylene and is polypropylene 

(4) A filter cartridge given in any 1 term of ( 1 ) - (3) term which the fiber intersection has pasted up by 
the thermocompression bonding according [ a band-like continuous-glass-fiber nonwoven fabric ] to a 
heat embossing roll. 

(5) A filter cartridge given in any 1 term of (1) - (3) term which the fiber intersection has pasted [ the 
band-like continuous-glass-fiber nonwoven fabric ] up by hot blast. 

(6) A filter cartridge given in any 1 term of (1) - (5) term by which the twist was added to the band-like 
continuous-glass-fiber nonwoven fabric. 

(7) A filter cartridge given in any 1 term of (1) - (5) term which used the band-like continuous-glass- 
fiber nonwoven fabric as the rib-like object which has the rib of 4-50, and was twisted around the 
perforated tube-like object in the shape of Aya. 

( 8) A filter cartridge given in ( 7) terms to which a part of rib [ at least 1 of a rib-like object is not 
parallel. 

(9) A filter cartridge given in (7) terms whose voidage of a rib-like object is 60 - 95%. 

(10) A filter cartridge given in any 1 term of (1) - (9) term whose voidage of the first filter layer of a 
filter cartridge is 65 - 85%. 

(1 1) A filter cartridge given in any 1 term of (1) - (10) term whose product of the eyes (g/m2) of width 
of face (cm) and a band-like continuous-glass-fiber nonwoven fabric a band-like continuous-glass-fiber 
nonwoven fabnc carries out the slit of the continuous-glass-fiber nonwoven fabric of latus width of face 
and is obtained, and the width of face is 0.5cm or more, and is 200 or less. 

(12) A filter cartridge given in (1) term whose second filter layer is that around which the perforated 
sheet is wound in the shape of a sushi roll with seaweed around the perforated tube-like object 

(13) a fiher layer which twisted around the cylindrical shape the band-like continuous-glass-fiber 
nonwoven fabric which the second filter layer became the surroundings of a perforated tube-like object 
from thermoplastic fiber, and a part of the fiber intersection [ at least ] has pasted up in the shape of Aya 
It IS the two-layer structure which consists of a b filter layer continuously twisted around the cylindrical ' 
shape m the shape of Aya in the band-like continuous-glass-fiber nonwoven fabric from a filter layer 
while involving in the perforated sheet in the shape of a sushi roll with seaweed. A filter cartridge given 
in (1) term which is the filter layer by which the first filter layer was continuously twisted around the 
cylindrical shape m the shape of Aya in the band-like continuous-glass-fiber nonwoven fabric from the 
second filter layer. 

(14) A filter cartridge given in (1) term by which the second filter layer bends a perforated sheet in the 
shape of a pleat around a perforated tube-like object, and is fabricated by tubed. 

(15) the - two ~ a filter layer - the melting point - a difference ~ ten - degree C - more than - two - 
a sort - thermoplastics - from - becoming - heat - an adhesive property - a bicomponent fiber - 
from - becoming - and - heat - an adhesive property - a bicomponent fiber - an intersection ~ 
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pasting up having had - tubed -- a Plastic solid -- it is -- (-- one --) -- a term a publication -- a filter 

cartridge . 

[0015] 

[Embodiments of the Invention] Hereafter, the mode of this invention is explained concretely. 
[0016] the first filter layer which comes to twist around a cylindrical shape the band-like continuous- 
glass-fiber nonwoven fabric (henceforth a band-like continuous-glass-fiber nonwoven fabric) which the 
filter cartridge of this invention consisted of thermoplastic fiber, and a part of the fiber intersection [ at 
least ] has pasted up in the shape of Aya, and the second filter layer whose initial 80% uptake particle 
size is 0.05 to 0.9 times the initial 80% uptake particle size of the first filter layer — it consists of two- 
layer at least The second filter layer is located in a downstream (side near filtrate) rather than the first 
filter layer. Drawing 1 is the example of an about when pouring a fluid inside from a cylindrical outside, 
and the first filter layer 1 is located in the periphery side of the second filter layer 2. When the pressure 
resistance of the second filter layer is weak, of course, it does not matter even if it makes it the three- 
tiered structure or the double layer structure beyond it which could prepare the perforated core for on- 
the-strength maintenance, and prepared the third filter layer in the range which does not bar the effect of 
this invention. When making it the structure of three or more layers, the layers aiming at except for a 
particle uptake, such as an activated carbon layer, may be prepared, or extension of the further filtration 
life may be aimed at for the initial 80% uptake particle size of the third filter layer as 0.05 to 0.9 times of 
initial 80% uptake particle size of the second filter layer, 

[0017] Uptake particle size is explained initial 80%) first here. The initial 80% uptake particle size of a 
certain filter is a particle size from which the particle collection efficiency in the particle size becomes 
80% exactly. It is ASTM although there are various methods in the way of asking. The method of F795- 
88 is reliable. After the outline attaches a filter in a circulating filtration-efficiency testing machine etc., 
carries out water-flow circulation with a pump, passes the liquid (front [ filtration ] liquid) which made 
cakes, such as AC fine test dust, become muddy in a filter, obtains filtrate and dilutes the liquid before 
filtration, and filtrate with a suitable scale factor, it computes the initial collection efficiency in each 
particle size by measuring the number of the particles contained in each liquid by the optical interception 
formula particle detector. In this specification, the particle size with which interpolate the value and a 
collection efficiency indicates 80% to be is defined as uptake particle size initial 80%. Since an initial 
collection efficiency increases in monotone to particle size in many cases, uptake particle size can be 
uniquely found with each filter initial 80% in that case. Although two or more particle size from which 
an initial collection-efficiency curve does not become a monotonous increase rarely, but a particle 
collection efficiency becomes 80% exactly may exist, let smallest particle size in it then be S0% uptake 
particle size of the filter. 

[0018] In addition, it is difficult to measure the initial 80% uptake particle size for every layer as it is, 
maintaining the configuration of a filter cartridge, since the filter cartridge of this invention was 
structure which consists of the first filter layer and the second filter layer. Then, it asks by the following 
two methods. 

[0019] A primary method is a method of manufacturing the first filter layer and the second filter layer to 
according to, respectively. This method can be used when the manufacture conditions of each layer are 
known. When a configuration is urunaintainable only in each layer, it is good for a suitable dummy, for 
example, inside, to use the perforated plastics cast of a cavity etc. 

[0020] The second method is a method of analyzing and asking for measurement data. When the 
manufacture conditions of each layer are not known, it is good to use this method. First, the collection 
efficiency of the filter cartridge in each particle size is measured. Next, the first filter layer is removed 
from a filter cartridge, and it is made only the second filter layer. The relation of the collection 
efficiency of the first fiher layer, the second filter layer, and a filter cartridge follows the following 
formula. 

[0021] (Collection efficiency of 1 -filter cartridge) =(collection efficiency of the 1 -first filter layer) x 
(collection efficiency of the 1 -second filter layer) 

[0022] Therefore, if the collection efficiency of a filter cartridge and the second filter layer can be found, 
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it can ask for the collection efficiency of the first filter layer analytically. Probably, it will be clear that it 
can ask when the layer is three or more layers, if this method is applied. What is necessary is to compute 
the collection efficiency in each particle size of each layer by this method, to interpolate the value and 
just to compute uptake particle size initial 80%. Moreover, if it is difficuU to remove the first filter layer, 
even if it removes and measures the second filter layer, it can ask similarly. 

[0023] All the thermoplastics in which melt spinning is possible can be used for the thermoplastic fiber 
which constitutes the band-like continuous-glass-fiber nonwoven fabric used by this invention, as the 
example - polypropylene, a low density polyethylene, a high density polyethylene, and a line - a low 
density polyethylene and copolymerization polypropylene (for example, a propylene is made into a 
subject) System resins, such as duality or plural copolymers with ethylene, butene-1, and 4-methyl 
pentene-1 grade including a polyolefine, Polyester system resins including these low melting point 
polyester that also added the isophthalic acid and copolymerized the polyethylene terephthalate, the 
polybutylene terephthalate, and the acid component in addition to the terephthalic acid, Thermoplastics, 
such as polyamide system resins, such as nylon 6 and Nylon 66, a polystyrene system resin (atactic 
polystyrene, syndiotactic polystyrene), a polyurethane elastomer, a polyester elastomer, and a 
polytetrafluoroethylene, can be shown. Moreover, the resin of ftinctionality can also be used, such as 
giving biodegradability to a filter cartridge using biodegradability resins, such as lactic-acid system 
polyester. Moreover, if the resin which carried out the polymerization with the metallocene catalyst is 
used when using the resin which can carry out a polymerization with metallocene catalysts, such as a 
polyolefine system resin and polystyrene, since the property of metallocene resins, such as reduction of 
improvement in nonwoven fabric intensity, chemical-resistant improvement, and production energy, is 
harnessed in a filter cartridge, it is desirable. Moreover, in order to adjust the heat adhesive property and 
rigidity of a continuous-glass-fiber nonwoven fabric, you may blend and use these resins. Also in these, 
when using a filter cartridge for filtration of the liquid of the drainage system of ordinary temperature, 
polyolefine system resins including the point of chemical resistance and a price to polypropylene are 
desirable, and when using it for comparatively hot liquid, a polyester system resin, a polyamide system 
resin, or syndiotactic polystyrene resin is desirable. 

[0024] As for the aforementioned thermoplastic fiber used by this invention, it is desirable that it is the 
heat adhesive property bicomponent fiber which 10 degrees C or more of 15 degrees C or more of 
melting point differences become fi-om a certain low melting point resin and high-melting point resin 
preferably. In order to dissolve a part of single fiber by using a heat adhesive property bicomponent fiber 
at the time of heat adhesion, the configuration of a pasting up point is smooth and heat adhesion of the 
fiber junction of a nonwoven fabric is stable. Possibility that the particle caught near the fiber junction 
when the nonwoven fabric obtained was used for a filter cartridge and filtration pressure and tiie amount 
of water flow went up will flow out becomes small. Moreover, deformation of a filter cartridge becomes 
small, when fiber deteriorates temporarily v^th the matter ftirther contained in filtrate, the probability 
that fiber will drop out becomes small, and the danger that a resin will mix in the filtrate by collapse of a 
pasting up point will become fewer. Although there is especially no upper limit of a mehing point 
difference, the temperature gradient of the resin of the highest melting point and the resin of the 
minimum melting point corresponds among the thermoplastics in which melt spinning is possible. In 
addition, in being the resin with which the melting point does not exist, it considers that a flow 
beginning temperature is the melting point. 

[0025] The combination of the low melting point resin of the aforementioned heat adhesive property 
bicomponent fiber, and a high-melting point resin It is not what will be limited especially if there are 1 5 
degrees C or more preferably [ 10 degrees C or more of melting point differences ]. a line - a low 
density polyethylene/polypropylene, and a high density polyethylene/polypropylene ~ A low density 
polyethylene/polypropylene, the copolymer/polypropylene of a propylene and other alpha olefins, a line 
- a low density polyethylene/high density polyethylene, and a low density polyethylene/high density 
polyethylene — Various kinds of polyethylene/thermopleistic polyesters, polypropylene/thermoplastic 
polyester, Copolymerized polyester/thermoplastic polyester, various kinds of polyethylene/nylon 6, 
polypropylene/nylon 6, nylon 6 / Nylon 66, nylon 6/thermoplastic polyester, etc. can be raised, inside - 
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a line - when the combination of a low density polyethylene/polypropylene is used, since regulation can 
be easily done at the process of adhesion of the rigidity of a continuous-glass-fiber nonwoven fabric, and 
adjustment of voidage of the fiber intersection at the time of nonwoven fabric manufacture, it is 
desirable Moreover, when using it for comparatively hot liquid, the combination of the low melting 
point polyester / polyethylene terephthalate which also added the isophthalic acid and copolymerized the 
acid component in addition to the terephthalic acid can also be used suitably. 
[0026] The continuous-glass-fiber nonwoven fabric used for a band-like continuous-glass-fiber 
nonwoven fabric by this invention is a continuous-glass-fiber nonwoven fabric obtained by the span 
bond method etc. Since the grain direction has gathered in the direction of a machine as the continuous- 
glass-fiber nonwoven fabric made by the span bond method etc. is shown in drawing 14 , the hole which 
consists of fiber 23 becomes long and slender, and the maximum passage particle 24 will become small. 
Since in the case of the nonwoven fabric which consists of a staple fiber obtained by the card method 
etc. to it the grain direction is not fixed as shown in dr awing 1 5 , the hole which consists of fiber 25 
serves as a form near a circle or a square, and even if the continuous-glass-fiber nonwoven fabric and 
hole density which were made by the span bond method etc. are the same, it becomes what has the large 
maximum passage particle diameter 24. Since it will be mostly decided by hole density if the water flow 
nature of a filtering medium has the the same diameter of fiber, the filter excellent in water flow nature 
is obtained by using the continuous-glass-fiber nonwoven fabric made by the span bond method etc. 
Since this effect becomes small when a binder which closes holes of a filtering medium, such as 
adhesives, is used, use of a cellulose span bond nonwoven fabric is not desirable. Moreover, when the 
cellulose span bond nonwoven fabric was used and filtration pressure goes up by causes, such as 
blinding of a filter, since the intensity of a nonwoven fabric becomes weak, there is a problem of 
becoming easy to transform the hole which consists of fiber. Moreover, since unlike many staple-fiber 
nonwoven fabrics it is a continuous glass fiber and there is almost no defluxion of a filtering medium 
excluding a low-molecular component like a fiber surface agent (for example, surfactant) that there are 
very few edges of fiber, the continuous-glass-fiber nonwoven fabric which consisted of thermoplastic 
fiber and a part of the fiber intersection [ at least ] has pasted up has very little possibility that filtrate 
will be polluted, as compared with other materials, if this is used for a filtering medium. 
[0027] Although it is hard to ****** it generally since the single-yam fineness of an average of the 
aforementioned continuous-glass-fiber nonwoven fabric used by this invention changes with the use of a 
filter cartridge, or kinds of resin, its range of 0.6 - 3000dtex is desirable. If 3000dtex(es) are exceeded 
for fineness, a difference with the case where what only bundled the continuous fiber is used will be lost, 
and the meaning using a continuous-glass-fiber nonwoven fabric will be lost. Moreover, since sufficient 
nonwoven fabric intensity can be obtained by being referred to as 0.6 or more dtexes, the intensity of the 
filter cartridge which could make it easy to process this nonwoven fabric into a rib-like object, and was 
further made by the method of mentioning later becomes large and is also desirable. Moreover, when it 
is going to carry out spinning of the fiber of the fineness of less than 0.6 dtexes by the present span bond 
method, the processability and spinnable properties of a nozzle which are used become bad, the price of 
the span bond nonwoven fabric manufactured as a result is high, and there is a bird clapper. 
[0028] The composition fiber of the aforementioned continuous-glass-fiber nonwoven fabric used by 
this invention does not necessarily need to be a circular cross section, and can also use variant cross- 
section thread. In this case, since the uptake of a minute particle increases so that the surface area of a 
filter is large, it can make a highly precise filter cartridge from the dipping nature more nearly same than 
the case where the fiber of a circular cross section is used. 

[0029] moreover, since dipping nature will improve in using it for the liquid of a drainage system if 
hydrophilic resins, such as polyvinyl alcohol, are mixed with the raw material resin of the 
aforementioned continuous-glass-fiber nonwoven fabric, or plasma etching is carried out to the 
aforementioned continuous-glass-fiber nonwoven face side and a continuous-glass-fiber nonwoven 
fabric is hydrophilicity-ized in the range which does not bar the effect of this invention, solution is 
filtered - the filter which used such a resin for the case is desirable 

[0030] The thermal-bond method of the fiber intersection of the aforementioned continuous-glass-fiber 
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nonwoven fabric used by this invention can mention the method using heat setting machines, such as the 
method of carrying out thermocompression bonding using equipment Uke a heat embossing roll and a 
heat flat calendering roll, a hot blast circulation type, a heat through air type, an infrared heater type, and 
the vertical direction hot blast jet type, etc. The method using a heat embossing roll makes 
[ improvement in the manufacture speed of a nonwoven fabric can be performed, and / productivity is 
good and ] cheap cost and is desirable especially. 

[0031] Furthermore, as shown in drawing 3 , the portion 5 in which the continuous-glass-fiber 
nonwoven fabric built by the method using a heat embossing roll has the strong thermocompression 
bonding by the embossing pattern, and the portion 6 only with the weak thermocompression bonding by 
having shifted from the embossing pattern exist. By this, the uptake of many foreign matters 7 and 8 can 
be carried out in the portion 5 with strong thermocompression bonding, although the uptake of some 
foreign matters is carried out in the portion 6 which has only weak thermocompression bonding on the 
other hand -- the remaining foreign matters a continuous-glass-fiber nonwoven fabric - passing . — 
since it can move to the following layer, it becomes the depth-type-filtration structure used to the 
interior of a filtering medium and is desirable 

[0032] In this case, as for the area of an embossing pattern, considering as 5 - 25% is desirable, by 
making this area into 5% or more, the effect by the thermal bond of a fiber intersection which carried out 
point ** can be raised, and it stops that the rigidity of a nonwoven fabric becomes large too much by 
considering as 25% or less ~ it can make it easy that things are made or a foreign matter passes a 
continuous-glass-fiber nonwoven fabric to some extent, and the passed foreign matter can extend a filter 
life by catching inside a filter 

[0033] Moreover, after processing the configuration of a filter cartridge by the method shown later, you 
may carry out heat adhesion of the fiber intersection by infrared radiation, steam processing, etc. Or 
although a fiber intersection can also be chemically pasted up using adhesives, such as an epoxy resin, 
since hole density becomes low as compared with the case where a thermal bond is carried out, dipping 
nature may fall. 

[0034] 5 - 200 g/m2 of a weight is desirable per eyes of the aforementioned continuous-glass-fiber 
nonwoven fabric used by this invention, i.e., a nonwoven fabric unit area. If this value is less than two 5 
g/m, since the amount of fiber will decrease, the unevenness of a nonwoven fabric becomes large, or the 
thermal bond of a fiber intersection in which the intensity of a nonwoven fabric fell or carried out point 
** is difficult, and there is a bird clapper. If this value exceeds 200 g/m2, since the rigidity of a 
nonwoven fabric will become large too much, it is hard coming to twist around a perforated tube-like 
object on the other hand in the shape of Aya behind. 

[0035] The continuous-glass-fiber nonwoven fabric used by this invention is beltlike. Although the 
method of adjusting spinning width of face and making a direct band-like nonwoven fabric can also be 
used in order to obtain a band-like continuous-glass-fiber nonwoven fabric, it is using the method of 
carrying out the slit of the continuous-glass-fiber nonwoven fabric of latus width of face to band-like 
more preferably. Although the main reasons made band-like are also for raising the performance of a 
filter itself so that it may mention later, they also have another reason. I hear that width of face loses 
substantially the spots of a latus (for example, more than [ 500mm width of face ]) continuous-glass- 
fiber nonwoven fabric, and it has it. Although the span bond method is common as point ** was carried 
out as a method of making a continuous-glass-fiber nonwoven fabric, since the span bond method is a 
method of distributing fiber by attracting and extending the fiber breathed out from the nozzle in air 
soccer etc., and throwing to a uptake conveyer, spots tend to be made to a nonwoven fabric. Nonwoven 
fabric spots occur by eyes of the nonwoven fabric cross direction, spots of the diameter of fiber, etc. by 
the resin lump furthermore generated by the thread breakage at the time of spinning, and regurgitation 
spots. According to a manufacturing method, although it is various, just the cause to generate generates 
such nonwoven fabric spots, even if it uses manufacturing methods other than the span bond method. 
Although the device of being as making full use of advanced spinning technology **** [, and ] is made 
in order to lose the spots of such a nonwoven fabric, any method will have bad influence on a price or 
productivity. [ removing a poor part physically from a product generally ] 
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[0036] Then, although this invention persons study the property of the nonwoven fabric of many 
including a continuous-glass-fiber nonwoven fabric, consequently it was easy to generate the spots of a 
nonwoven fabric in the machine cross direction, the comparatively few thing was found out to the flow 
direction of a nonwoven fabric. This invention persons will have noticed the point of becoming so small 
that nonwoven fabric spots being disregarded, among the width of face of the band of each, if the result 
was considered further and width of face cut the latus nonwoven fabric in band-like [ of 0.5cm - about 
several centimeters ]. Since it is possible to change a filtration efficiency also by the forming method of 
a filtering medium if the method of this invention mentioned later is used, if the molding method is 
adjusted for every physical properties of a band-like nonwoven fabric, most performance spots of the 
made filter are lost. Thereby, the extensive improvement of productivity or a material unit is expectable. 
[0037] Although the width of face in the case of carrying out the slit of the continuous-glass-fiber 
nonwoven fabric of latus width of face, and considering as a band-like continuous-glass-fiber nonwoven 
fabric changes also with eyes of the nonwoven fabric to be used, its 0.5cm or more is desirable. In 
adjustment of the tension at the time of there being a possibility that a nonwoven fabric may cut that this 
width of face is less than 0.5cm at the time of a slit, and rolling round a band-like nonwoven fabric in 
the shape of Aya behind becoming difficult and making the filter of the same voidage, it rolls round, 
time becomes long and productivity falls. On the other hand, the upper limit of width of face changes 
with eyes, and it is desirable that the value of (width-of-face cm) x eyes (g/m2) is 200 or less. For 
example, at the time of eyes 20 g/m2, an upper limit is 10cm. Since it is hard coming to twist around a 
perforated tube-like object in the shape of Aya behind since the rigidity of a nonwoven fabric will 
become large too much, if this value exceeds 200, and the amount of fiber increases too much further, 
twisting densely becomes difficult. In addition, when adjusting spinning width of face and making a 
direct band-like nonwoven fabric, the range of desirable eyes and nonwoven fabric width of face is the 
same as the case where carry out a slit and it is made band-like. 

[0038] Although it may be twisted around the second filter layer (the detail about the second filter layer 
is mentioned later) in the shape of Aya after processing suitably the aforementioned band-like 
continuous-glass-fiber nonwoven fabric by method which is mentioned later, you may twist as it is, 
without processing it. An example of the manufacturing method in this case is shown in drawing 4 . The 
winder used for the usual spool type filter cartridge can be used for a winder, the narrow width which 
moves while the supplied band-like continuous-glass-fiber nonwoven fabric 9 reciprocates — after 
passing along the traverse guide 10 of a hole, it is rolled round by the second filter layer 2 attached in 
the bobbin 1 1, and becomes a filter cartridge 12 Since the filter cartridge made by this method becomes 
very dense, it turns into a filter cartridge with a fine precision. However, it is difficult to change 
manufacture conditions by this method and to adjust a filtration accuracy. 

[0039] On the other hand, after adding a twist to a band-like continuous-glass-fiber nonwoven fabric, it 
can also roll round. An example of the manufacturing method in this case is shown in dra\ying_5 . Also 
in this case, the winder used for the usual spool type filter cartridge can be used for a winder. Since a 
nonwoven fabric becomes thick seemingly by the twist, a traverse guide 1 3 has the big thing of an 
aperture more desirable than the case of drawing 4 . If a twist is added to a nonwoven fabric, since the 
voidage of the appearance of a nonwoven fabric can be changed by the number of the twists per unit 
length, or the strength to twist, a filtration accuracy can be adjusted. The number of the twists at this 
time has 50 - 1000 times per Im of band-like continuous-glass-fiber nonwoven fabrics of desirable 
ranges. The effect of adding a twist as this value is less than 50 times is hardly acquired. Moreover, if 
this value exceeds 1000 times, since the made filter cartridge will become coarse at dipping nature, it is 
not desirable. 

[0040] Moreover, it is still more desirable, when it is twisted around a perforated tube-like object, since 
the aforementioned band-like continuous-glass-fiber nonwoven fabric is converged by the suitable 
method. As the method, a band-like continuous-glass-fiber nonwoven fabric may be converged through 
an only suitable stoma etc., and after preforming a cross-section configuration in a suitable plication 
guide, you may process a band-like continuous-glass-fiber nonwoven fabric into a rib-like object 
through a stoma etc. If this method is used, since the ratio of the reciprocating-movement speed of a 
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traverse guide and the rotational speed of a bobbin is adjusted and a volume pattern can be changed, the 
filter cartridge of various performances can be made from the band-like continuous-glass-fiber 
nonwoven fabric of the same kind. 

[0041] An example of the manufacturing method in the case of letting a stoma only suitable as the 
method of converging a band-like continuous-glass-fiber nonwoven fabric pass is shown in drawing 6 . 
Also in this case, the winder used for the usual spool type filter cartridge can be used for a winder. 
Although the band-like continuous-glass-fiber nonwoven fabric is converged by making the hole of a 
traverse guide 14 into a stoma in drawing 6 , you may prepare the guide of a stoma in a front thread 
guide rather than a traverse guide 14. Although the diameter of a stoma is based also on the eyes and 
width of face of a band-like continuous-glass-fiber nonwoven fabric to be used, its range of 3mm - 
10mm is desirable. Friction with a band-like continuous-glass-fiber nonwoven fabric and a stoma 
becomes it large that this diameter is less than 3mm, it rolls round, and tension becomes high too much. 
When this value exceeds 10mm, the convergence size of a band-like continuous-glass-fiber nonwoven 
fabric stops moreover, stabilizing. 

[0042] next, a part of example of the manufacturing method in the case of processing a band-like 
continuous-glass-fiber nonwoven fabric into a rib-like object through a stoma etc., after preforming a 
cross-section configuration in a suitable plication guide - a notching perspective diagram is shown in 
drawing 7 Also in this case, the winder used for the usual spool type filter cartridge can be used for a 
winder. When taking this method, preforming of the cross-section configuration is carried out through 
the plication guide 19, the band-like continuous-glass-fiber nonwoven fabric 9 serves as the rib-like 
object 18 through a stoma 17 continuously, and if the rib-like object 18 is taken over in the direction of 
A of drawing and it rolls round to the second filter layer through a traverse guide, it will serve as a filter 
cartridge. 

[0043] Next, the aforementioned plication guide ****** explanation is given. Although the plication 
guide usually processed the round bar with an outer diameter of 3mm - about 10mm, it gives and makes 
fluororesin processing for preventing fi-iction with a nonwoven fabric on a front face. One example of 
the configuration is shown in drawing 8 -9. The plication guide 19 consists of an external regulation 
guide 15 and an internal regulation guide 16 in the example given here. Although not limited, if 
especially the configuration of this plication guide 19 is a form which becomes what converged so that 
the cross-section configuration of the rib-like object made from this guide might not become parallel [ a 
rib ], it is desirable. Although one example of the cross-section configuration of the rib-like object made 
by making it such is shown in drawing 10 (A), (B), and (C), it is not limited to these. In these modes of 
this invention, the thing in which the rib-like object which converged so that a part of rib [ at least ] 
might be un-parallel was made to form is the most desirable mode of this invention. That is, when a part 
of rib is un-parallel like the cross-section configuration of drawing 10 , as shown in drawin g 1 1 (A) and 
(B), even when filtration pressure is applied to a rib from a perpendicular direction like an arrow 
compared with the case where most ribs are parallel, the configuration holding power of a rib-like object 
is strong, and the filtration function as an original rib configuration can be held. That is, since it excels 
in the capacity to suppress the pressure loss of a filter cartridge as compared with the case where a rib is 
parallel when a rib is not parallel, the cross-section configuration of a rib-like object of especially the 
thing a rib is not [ a thing ] parallel is desirable. In addition, it does not necessarily need to be one, and if 
the cross-section configuration of a band-like continuous-glass-fiber nonwoven fabric is gradually 
changed by putting in order in series some guides from which a form and a size differ, since the cross- 
section configuration of a rib-like object becomes fixed by the place, the nonuniformity of quality of a 
guide is lost and it is desirable. 

[0044] In this invention, after using a band-like continuous-glass-fiber nonwoven fabric as a rib-like 
object, when twisting around the second filter layer, the 4-50 final numbers of ribs of a rib-like object 
are 7-45 pieces more preferably. The number of ribs is deficient in the effect by the filtration area 
expansion by rib grant in less than four pieces. On the other hand, if the number of ribs exceeds 50 
pieces, a rib becomes small too much, and manufacture will be difficult and it will become easy to 
produce the influence on a filtration depression. 
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[0045] moreover ~ for example, the narrower rectangle after giving many ribs to a continuous-glass- 
fiber nonwoven fabric using the plication guide 20 of Kushigata as shown in drawing 12 — it is made to 
deform so that many numbers of ribs may become further by passing a hole 21, and random in a rib ~ 
suppose that it is un-parallel 

[0046] Moreover, the cross-section configuration of a rib-like object is fixable by carrying out heating 
processing of the rib-like object 18 after letting the stoma 17 which carried out point ** pass at hot blast 
or an infrared heater. Although this process is not necessarily required, since it may collapse ft-om the 
form which the cross-section configuration designed when the cross-section configuration of a rib-like 
object is complicated or rigidity uses a high thing as a band-like continuous-glass-fiber nonwoven 
fabric, it is desirable to carry out such heating processing. 

[0047] Next, the voidage of the band-like continuous-glass-fiber nonwoven fabric which is used by this 
invention and which converged, or a rib-like object (hereafter, it unites and abbreviates to a band-like 
continuous-glass-fiber nonwoven fabric convergence object) is explained, first, the ovoid of the 
minimum area to which the cross section of a band-like continuous-glass-fiber nonwoven fabric 
convergence object connotes the band-like continuous-glass-fiber nonwoven fabric convergence object 4 
as shown in d rawing 13 — it is defined as the area of 22 (an ovoid means the polygon each of each of 
that interior angle of whose is less than 1 80 degrees altogether) And a band-like continuous-glass-fiber 
nonwoven fabric convergence object is cut to suitable length (a square root 100 times the length [ for 
example, ] of the cross section), and it defines by the following formula. 

[0048] (Appearance volume of a band-like continuous-glass-fiber nonwoven fabric convergence object) 
= (cutting length of the cross-section x band-like continuous-glass-fiber nonwoven fabric convergence 
object of a band-like continuous-glass-fiber nonwoven fabric convergence object) 
[0049] (Block style product of a band-like continuous-glass-fiber nonwoven fabric convergence object) 
^(weight of cut band-like continuous-glass-fiber nonwoven fabric convergence object)/( specific gravity 
of the raw material of a band-like continuous-glass-fiber nonwoven fabric convergence object) 
[0050] (Voidage of a band-like continuous-glass-fiber nonwoven fabric convergence object) 1 -(block 
style product of band-like continuous-glass-fiber nonwoven fabric convergence object)/(appearance 
volume of band-like continuous-glass-fiber nonwoven fabric convergence object)} x 100% [0051] 60 - 
95% of the voidage of the band-like continuous-glass-fiber nonwoven fabric convergence object defined 
by this formula is desirable, and it is 85 - 92% more preferably. By making this value into 60% or more, 
a band-like continuous-glass-fiber nonwoven fabric convergence object can stop a bird clapper more 
densely than required, and the pressure loss when using it as a filter cartridge can be suppressed enough, 
or the foreign matter collection efficiency in a band-like continuous-glass-fiber nonwoven fabric 
convergence object can be raised more. Moreover, by making this value into 95% or less, when it is 
used as a next injury easy next door with a volume, and a filter Ccirtridge, deformation of the filtering 
medium by the load pressure can be made smaller. As an example of the method of adjusting this, 
adjustment of guide configurations, such as adjustment of rolling-up tension and a plication guide, is 
mentioned. 

[0052] Moreover, it is a book when making a band-like continuous-glass-fiber nonwoven fabric 
convergence object. In this case, in order to fix a granular active carbon, ion exchange resin, etc., before 
processing a band-like continuous-glass-fiber nonwoven fabric into convergence or a rib-like object, or 
after processing it, it may paste up with a suitable binder etc., after making a granular active carbon, ion 
exchange resin, etc. intermingled, it may heat, and you may carry out heat adhesion with the 
composition fiber of a continuous-glass-fiber nonwoven fabric. 

[0053] next — if the band-like continuous-glass-fiber nonwoven fabric convergence object made by the 
method which carried out point ** devises so that a cross-section configuration may not collapse ~ not 
necessarily - a continuous process ~ it is not necessary to carry out --****** — it winds around the 
suitable bobbin and you may roll round by the winder behind 

[0054] Next, how to roll round a band-like continuous-glass-fiber nonwoven fabric is explained. The 
bobbin of this winder is equipped with the second filter layer with a diameter [ of about 10-40mm ], and 
a length of about 100- 1000mm, and the band-like continuous-glass-fiber nonwoven fabric (or band-like 
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continuous-glass-fiber nonwoven fabric convergence object) which let the thread guide of a winder pass 
at the edge of a perforated tube-like object is fixed. Since the thread guide of a winder is shaken in the 
shape of Aya by the traverse cam installed in parallel v^th a bobbin, a band-like continuous-glass-fiber 
nonwoven fabric is shaken at the second filter layer in the shape of Aya, and it is twisted around it. What 
is necessary is just to twist, making it the bobbin initial velocity 1000 - 2000rpm, adjusting delivery 
speed that what is necessary is just to also set up the winding conditions at that time according to the 
time of the usual spool type filter-cartridge manufacture, and applying suitable tension. In addition, the 
voidage of a filter cartridge is changeable with the tension at this time. Voidage can be made coarse as it 
furthermore twists, and the tension at the time is adjusted, voidage of a inner layer is made dense and it 
twists with a middle lamella and an outer layer. After using especially a band-like continuous-glass-fiber 
nonwoven fabric as a rib-like object, when twisting around the second filter layer, the filter cartridge 
which has ideal filtration structure according to the of-condensation-and-rarefaction structure difference 
which combines with the depth-type-filtration structure by the plication which a rib-like object 
possesses, and is formed by the outer layer in the first filter layer, the middle lamella, and the inner layer 
can be offered. Moreover, a filtration accuracy can be changed also by adjusting and twisting the ratio of 
the reciprocating-movement speed of a traverse cam, and the rotational speed of a bobbin, and changing 
a pattern. How to attach the pattern can already use the method of the well-known usual spool type filter 
cartridge, and when the length of a filter is fixed, it can express the pattern with the number of winds. In 
addition, the interval 26 of a certain thread (in the case of this invention, it is a band-like continuous- 
glass-fiber nonwoven fabric) and the thread wound around the layer under one of them becomes coarse 
at a latus case, and a filtration accuracy becomes fine when conversely narrow. A band-like continuous- 
glass-fiber nonwoven fabric is twisted by these methods to an about 3 times [ of the bore of the second 
filter layer 2/1.5 times to ] outer diameter, and it is made a filter-cartridge configuration. This may be 
used as a filter cartridge 3 as it is, the gasket of polyethylene foam with a thickness of about 3mm may 
be stuck on an end face, and adhesion with housing of a filter-cartridge end face may be raised. 
[0055] Thus, as for the voidage of the first made filter layer, it is desirable that it is 65 - 85% of range. 
Since fiber density becomes it high that this value is less than 65% too much, dipping nature falls. On 
the contrary, if this value exceeds 85%, filter-cartridge intensity falls, and when filtration pressure is 
high, it will become easy to produce the problem of a filter cartridge deforming. 
[0056] In this invention, the dipping nature of the cartridge filter obtained is improvable by putting a 
break into a band-like continuous-glass-fiber nonwoven fabric, or making a hole in it. In this case, about 
5-100 pieces are suitable for it per 10cm of band-like continuous-glass-fiber nonwoven fabrics, and 
when making a hole, it is appropriate for the number of breaks to make the rate of a puncturing aspect 
product about 10 - 80%. It can consider as plurality or combining the number of the band-like 
continuous-glass-fiber nonwoven fabric when rolling round with other thread, such as spun yam, and 
twining it can also adjust a filtration efficiency, 
[0057] Next, the second filter layer used by this invention is explained. 

[0058] since the filter of a double layer made from the Prior art had a problem in the layer (layer 
equivalent to the first filter layer of this invention) of the upstream, it was what a problem is in precision 
stability or a filtration life, or the foreign matter of a filtering-medium defluxion object and others mixes 
into filtrate Although the second filter layer is fiondamentally satisfactory if it is a filter highly precise 
than the first filter layer since those problems are solved With devising the first filter layer as point ** 
was carried out in this invention, it is desirable that it is the range whose initial 80% uptake particle size 
of the second filter layer is 0.05 to 0.9 times the initial 80% uptake particle size of the first filter layer. 
Since a difference is impudent in the uptake capacity of the first filter layer and the second filter layer in 
this value being less than 0.05, almost all particles are not caught by the first filter layer but blinding 
may happen on the fi-ont face of the second filter layer, it is not desirable. On the contrary, if this value 
exceeds 0.9 times, since there is no difference in the uptake capacity of the first filter layer and the 
second filter layer too much, the meaning divided into two or more layers will almost be lost. In 
addition, since the optimum value of this value is based on the particle size distribution in front 
[ filtration ] liquid, it can be said generally that yes, it is desirable to enlarge this value when the particle 
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to which the size gathered comparatively in front [ filtration ] liquid preferably [ making this value 
small, when the particle of various sizes is generally contained in front / filtration / liquid ], and 
conversely is contained, although not obtained. Hereafter, the example of a filter layer useful as the 
second filter layer is given. 

[0059] As one of the things useful as the second filter layer, what wound the perforated sheet around the 
surroundings of a perforated tube-like object in the shape of a sushi roll with seaweed can be used. As a 
perforated sheet, a nonwoven fabric, textile fabrics, a membrane sheet, a filter paper, a wire gauze, etc. 
are mentioned. The structure of this filter is shown in drawing 16 . Although the perforated plastics core 
which injection molded, metal working articles, such as stainless steel, etc. can be used for the perforated 
tube-like object 26, it will not be limited especially if it has the intensity of the grade which can bear 
filtration pressure. If the perforated sheet 27 is wound in the shape of a sushi roll with seaweed, the 
aforementioned initial 80% uptake particle size can be attained and a well-known method, for example, 
a melt blow nonwoven fabric, will be used for the determination of the eyes of the nonwoven fabric, the 
diameter of fiber, etc. satisfactory, it can apply the method indicated by JP,10-174822,A, Moreover, if a 
direct perforation sheet is wound around a perforated tube-like object, since the surface area of a 
perforated sheet will become small, it is good for the surroundings of a perforated tube-like object also 
as a three-tiered structure which prepared the third filter layer of the structure same in a size about 5 to 
20% as the first filter layer of the outer diameter of the whole filter cartridge. Moreover, it is also good 
that the man day will fabricate the nonwoven fabric to tubed beforehand, and will put it on a core 
depending on the manufacture method for this reason if it winds in the shape of a sushi roll with 
seaweed. Moreover, a book 

[0060] As one of what [ the / useful ] has second another filter layer, there is a thing of structure as 
shown in d raw ing 17 . That is, the thing of the two-layer structure which consists of a filter layer 28 
which twisted around the cylindrical shape the band-like continuous-glass-fiber nonwoven fabric which 
consisted of thermoplastic fiber and a part of the fiber intersection [ at least ] has pasted up on the 
surroundings of the perforated tube-like object 26 in the shape of Aya, and a filter layer 29 continuously 
twisted around the cylindrical shape in the shape of Aya in the band-like continuous-glass-fiber 
nonwoven fabric from the filter layer 28 while involving in the perforated sheet 27 in the shape of a 
sushi roll with seaweed can be used. Although this filter resembles apparently the filter shown in 
drawing 16 which carried out point **, as for the filter layer 29 which is a part of second filter layer of 
the filter of drawing 17 , the second filter layer 27 of drawing 16 has difference that the band-like 
continuous-glass-fiber nonwoven fabric which carried out the wind has entered between a perforated 
sheet and a perforated sheet for the process, to only the perforated sheet being rolled. 
[0061] What bent the perforated sheet in the shape of a pleat around the perforated tube-like object, and 
was fabricated by tubed as one of what [ the / usefiil ] has second another filter layer is mentioned. The 
structure of this filter is shown in draw ing 18 . As a perforated sheet, a nonwoven fabric, textile fabrics, 
a membrane sheet, a filter paper, a wire gauze, etc, are mentioned similarly. A well-known method, for 
example, the method indicated by JP,6-262013,A, can be used for processing of these perforation sheet. 
Since the surface area of a filtering medium is large when this is used, it becomes the filter excellent in 
water flow nature. 

[0062] The tubed Plastic solid which consisted of a heat adhesive property bicomponent fiber which 
consists of two sorts of thermoplastics of 10 degrees C or more of melting point differences as one of 
what [ the / useful ] has second another filter layer, and the intersection of a heat adhesive property 
bicomponent fiber pasted up is mentioned. The structure of this filter is shown in drawing 19 . Since the 
fiber intersection of the second filter layer 3 1 has pasted up when this filtering medium is used, even if 
filtration pressure is improved, it becomes what has that few the particle by which the uptake was 
carried out flows out excellent. The forming method of this tubed Plastic solid can use the method 
indicated by a well-known method, for example, JP,56-43139,B, and JP,4- 126508, A. 
[0063] 

[Example] Below, although this invention is explained still in detail, this invention is not limited to these 
examples by an example and the example of comparison. In addition, evaluation of the physical 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran web cgi ejje 



11/15/02 



Page 14 of 19 



properties of a filter medium, a filtration efficiency, etc. in each example was performed by the method 
of indicating below. Moreover, the evaluation result was shown in Tables 1 and 2. 
[0064] (The eyes and thickness of a nonwoven fabric) The nonwoven fabric was cut off so that the area 
of a nonwoven fabric might be set to 2 625cm, the weight was measured, and it converted into the 
weight per square meter, and considered as eyes. Moreover, ten thickness of the cut-off nonwoven fabric 
was measured arbitrarily, and the average of eight points except the maximum and minimum value was 
made into the thickness (micrometer) of a nonwoven fabric. 

[0065] (Fineness of a nonwoven fabric) Five places were sampled at random from the nonwoven fabric, 
they were photoed with the scaiming electron microscope, 20 fiber per place was chosen at random, 
those diameters of fiber were measured, and the average was made into the diameter (micrometer) of 
fiber of the nonwoven fabric. Moreover, it asked for fineness (dtex) from the following formula using 
the density (g/cubic centimeter) of the obtained diameter of fiber, and the charge resin of nonwoven 
Nunohara. 

(Fineness) =pi(diameter of fiber) 2x (density )/400 [0066] After fixing the cross-section configuration of 
a rib-like object with adhesives, five places were cut in arbitrary positions and a photograph of the cross 
section was taken under the microscope. From the photograph, in any [ of a mountain chip box or a 
valley chip box ] case, the number of the folds of a band-like continuous-glass-fiber nonwoven fabric 
was counted as one, and 1/2 of the cut number of averages of five places was made into the number of 
ribs. 

[0067] (The cross section and voidage of a band-like continuous-glass-fiber nonwoven fabric 
convergence object) After fixing the cross-section configuration of a band-like continuous-glass-fiber 
nonwoven fabric convergence object with adhesives, five places were cut in arbitrary positions and a 
photograph of the cross section was taken under the microscope. Image analysis of the photograph was 
carried out, and it asked for the cross section of a band-like continuous-glass-fiber nonwoven fabric 
convergence object. Moreover, the band-like continuous-glass-fiber nonwoven fabric convergence 
object of a part different from this was cut in length of 10cm, and it asked for voidage using the 
following formula from the weight and the cross section for which it asked previously. 
(Appearance volume of a band-like continuous-glass-fiber nonwoven fabric convergence object) = 
(cutting length of the cross-section x band-like continuous-glass-fiber nonwoven fabric convergence 
object of a band-like continuous-glass-fiber nonwoven fabric convergence object) 
(Block style product of a band-like continuous-glass-fiber nonwoven fabric convergence object) = 
(weight of band-like continuous-glass-fiber nonwoven fabric convergence object)/(specific gravity of 
the raw material of a band-like continuous-glass-fiber nonwoven fabric convergence object) 
(Voidage of a band-like continuous-glass-fiber nonwoven fabric convergence object) ={1 -(block style 
product of band-like continuous-glass-fiber nonwoven fabric convergence object)/(appearance volimie 
of band-like continuous-glass-fiber nonwoven fabric convergence object)} xl00%[0068] (Thread 
interval) Ten intervals per filter cartridge (shown in 32 of drawing 1 ) with the band-like continuous- 
glass-fiber nonwoven fabric convergence object contiguous to the band-like continuous-glass-fiber 
nonwoven fabric convergence object (or thing twisted around the perforated tube-like object in the 
example of the foUov^ngs, such as a band-like continuous-glass-fiber nonwoven fabric and spun yam) 
in a surface were measured, and the average was made into the thread interval. 

[0069] (Voidage of the first filter layer) The outer diameter of the first filter layer, a bore, length, and the 
weight were measured, and it asked for voidage using the following formula. In addition, the weight 
took out and measured only the first filter layer from the filter made as an experiment on these 
conditions. 

(Appearance volume of the first filter layer) =pi {(outer diameter of the first filter layer )2-(bore of first 
filter layer) 2} x(length of first filter layer) /4(block style product of first filter layer) =(weight of first 
filter layer)/(specific gravity of the raw material of the first filter layer) 

(Voidage of the first filter layer) = {appearance volume of 1- (block style product of first filter layer) / 
first filter layer} xl00%[0070] (Initial uptake particle size, initial-pressure loss, filtration life) One filter 
cartridge is attached in housing of a circulating filtration-efficiency testing machine, with a pump, a flow 
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rate is adjusted to 30L/m, and water flow circulation is carried out. Pressure loss before and behind the 
filter cartridge at this time was considered as initial-pressure loss. Next, eight sorts of the test powder I 
set to the water through which it circulates JIS 8901 (it abbreviates to eight sorts of JIS.) Z Median 
diameter: They are said 7 kinds (it abbreviates to seven sorts of JIS.) as 6.6-8.6 micrometers. Median 
diameter: Continuation addition of the cake which mixed 27-3 1 micrometers by the weight ratio 1 : 1 was 
carried out by part for 0.4g/m/, the liquid before filtration and filtrate were extracted after [ of an 
addition start ] 5 minutes, and after diluting with a suitable scale factor, the initial collection efficiency 
in each particle size was computed by having measured the number of the particles contained in each 
liquid by the optical interception formula particle detector. Furthermore the value was interpolated and it 
asked for the particle size which shows 80% of collection efficiencies. Furthermore, the cake was added 
continuously, when the pressure loss of a filter cartridge reached 0.2MPa(s), the liquid before filtration 
and filtrate were extracted similarly, and it asked for the uptake particle size at the time of 0.2MPa. 
Moreover, time until it reaches 0.2MPa(s) from a cake addition start was made into the filtration life. In 
addition, even if the filtration life reached in 1000 minutes, when differential pressure did not reach 
0.2MPa(s), measurement was interrupted at the time. As point ** was carried out, inside used the 
perforated plastics cast of a cavity as a dummy, and the initial 80% uptake particle size of each class 
made only each layer from these conditions, and measured it. 

[0071] (Foaming of initial filtrate, and fiber defluxion) One filter cartridge is attached in housing of a 
circulating filtration-efficiency testing machine, a flow rate is adjusted to lOl./m with a pump, and it lets 
ion exchange water flow. 11. of initial filtrate was extracted, 25 cubic centimeters was extracted into the 
colorimetry bottle among those, it stirred violently, and foaming was seen after [ of a stirring halt ] 10 
seconds. And 10 cubic centimeters or more of volume of a bubble (volume from an oil level to the peak 
of a bubble ) were x and less than 10 cubic centimeters about a certain case, and foaming was judged, 
having used as O the case where ** and a bubble with a diameter of 1mm or more were less than five 
pieces about the case where five or more bubbles with a diameter of 1mm or more are seen. Moreover, 
four or more fiber more than the filter mm indicated by the nitrocellulose filter paper of 0.8 micrometers 
of apertures to length 1 in 500 cubic centimeters of initial filtrate per through and 1 square centimeter of 
filter papers made [ a certain case ] ** and zero case O for x and 1-3 cases, and fiber defluxion was 
judged. 

[0072] (Example 1) What wound the melt blow nonwoven fabric made from polypropylene of 300 
micrometers in eyes 50 g/m2 and thickness and 2 micrometers of diameters of fiber around the 
surroundings of the perforated tube-like object which is 250mm in the bore of 30mm, the outer diameter 
of 34mm, and length, and is the injection molding article made from polypropylene which 180 holes of 
6mm angle have opened as the second filter layer in the shape of a sushi roll with seaweed 1 . 1 round 
was used. Moreover, as a continuous-glass-fiber nonwoven fabric for band-like continuous-glass-fiber 
nonwoven fabrics, it is 200 micrometers in eyes 22 g/m2 and thickness, and fineness 2dtex, and the span 
bond nonwoven fabric made from polypropylene to which thermocompression bonding of the fiber 
intersection was carried out by the heat embossing roll was used. The slit of the continuous-glass-fiber 
nonwoven fabric was carried out to width of face of 50mm, and it considered as the band-like 
continuous-glass-fiber nonwoven fabric, and the bobbin of a winder - the second filter layer ~ installing 
- the thread guide to a winder - the diameter of 5mm - circular - the guide of a hole is installed and 
the band-like continuous-glass-fiber nonwoven fabric was converged on the diameter of about 5mm, it 
rolled round until it adjusted the number of winds and became the outer diameter of 62mm to the 
perforated tube-like object so that the interval of a band-like continuous-glass-fiber nonwoven fabric 
might be set to 1mm by spindle initial velocity 1500rpm at the second filter layer, and the cylinder-like 
filter cartridge 3 

[0073] (Example 2) The slit of the continuous-glass-fiber nonwoven fabric was carried out to width of 
face of 10mm, the number of winds was adjusted so that a thread interval might be further set to 1mm, 
and also [ all ] it is the same method as an example 1, and the cylinder-like filter cartridge was obtained. 
This filter turned into a filter of a performance of the same grade as an example 1 . However, the time 
which rolling up took became longer than the rime of an example 1 . 
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[0074] (Example 3) as the composition fiber of a continuous-glass-fiber nonwoven fabric ~ a low 
melting point component - a line - the low density polyethylene (melting point : 125 degrees C) and 
the high-melting point component used with polypropylene the **** type bicomponent fiber which is 
the weight ratio 5:5, and also [ all ] it is the same method as an example 1 , and the cylinder-like filter 
cartridge was obtained This filter turned into a filter with a filtration life longer than the filter indicated 
by the example 1 . Since the fiber intersection of the first filter layer has pasted up firmly, the uptake 
capacity of the first filter layer is stabilized by this, and it is considered because the burden concerning 
the second filter layer decreased. 

[0075] (Example 4) The heat adhesion method of a fiber intersection was changed into hot blast 
circulating heating apparatus fi*om the heat embossing roll, and also [ all ] it is the same method as an 
example 3, and the cylinder-like filter cartridge was obtained. This filter turned into a filter with mist 
and a filtration life shorter than the filter indicated by the example 3. As for this, adhesion of the fiber 
intersection of the first filter layer is considered because it was not firm in the about three example. 
[0076] (Example 5) The fineness of a continuous-glass-fiber nonwoven fabric was changed into lOdtex 
(es), and also [ all ] it is the same method as an example 1, and the cylinder-like filter cartridge was 
obtained. This filter turned into a filter with a filtration life shorter than the filter indicated by the 
example 1. 

[0077] (Example 6) Did not converge a band-like continuous-glass-fiber nonwoven fabric, 100 times per 
m of twists were added instead, and also [ all ] it is the same method as an example 1, and the cylinder- 
like filter cartridge was obtained. This filter turned into a filter indicated by the example 1 and a filter of 
a performance of the same grade. 

[0078] (Example 7) The cross-section configuration as shows a band-like continuous-glass-fiber 
nonwoven fabric to draymig 10 (A) was processed, and the rib-like object with four ribs was obtained. 
The rib-like object was used instead of the band-like continuous-glass-fiber nonwoven fabric which 
converged, and also [ all ] it is the same method as an example 1, and the cylinder-like filter cartridge 
was obtained. Pressure loss became large although this filter turned into a filter with a little long 
filtration life fi-om the filter indicated by the example 1. Since the rib of a rib-like object was parallel, as 
compared with the filter indicated by the example 1, pressure loss became large, because filtration 
pressure was applied fi-om the direction perpendicular to a rib and the voidage of a filtering medium 
became small. 

[0079] (Example 8) The cross-section configuration as shows a band-like continuous-glass-fiber 
nonwoven fabric to drawin g 10 (A) was processed, and the rib-like object with seven ribs was obtained. 
The rib-like object was used, and also [ all ] it is the same method as an example 7, and the cylinder-like 
filter cartridge was obtained. Although this filter was a filter with a life longer than the filter indicated 
by the example 1, water flow nature became the filter indicated by the example 1 and the equivalent 
outstanding filter. 

[0080] (Example 9) The cross-section configuration as shows a band-like continuous-glass-fiber 
nonwoven fabric to drawing 10 (C) was processed, and the rib-like object with 1 5 ribs was obtained. 
The rib-like object was used, and also [ all ] it is the same method as an example 7, and the cylinder-like 
filter cartridge was obtained. It became the filter with which water flow nature was indicated by the 
example 1 rather than the filter with which this filter was indicated by the example 8 in spite of having 
been a filter with a still longer life, and the equivalent outstanding filter. 

[0081] (Example 10) The number of ribs of a band-like continuous-glass-fiber nonwoven fabric was set 
to 41, and also [ all ] it is the same method as an example 9, and the cylinder-like filter cartridge was 
obtained. It became the filter with which water flow nature was indicated by the example 1 rather than 
the filter with which this filter was indicated by the example 9 in spite of having been a filter with a still 
longer life, and the equivalent outstanding filter. 

[0082] (Example 1 1) Converged densely the band-like continuous-glass-fiber nonwoven fabric, and 
voidage of a rib-like object was made 72%, and also [ all ] it is the same method as an example 9, and 
the cylinder-like filter cartridge was obtained. This filter turned into a filter with a life shorter than an 
example 9. 
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[0083] (Example 12) As a nonwoven fabric for involving in, the same melt blow nonwoven fabric as an 
example 1 was used. The band-like continuous-glass-fiber nonwoven fabric also used the same thing as 
an example 1 . And the band-like continuous-glass-fiber nonwoven fabric was twisted around the 
surroundings of the same perforated tube-like object as an example 1 in the shape of Aya until an 
example 1 and these conditions made an outer diameter of 45mm. Then, while twisting the band-like 
continuous-glass-fiber nonwoven fabric in the shape of Aya continuously, the nonwoven fabric for 
involving in was twisted 1.1 round in the shape of a sushi roll with seaweed. Furthermore, continuously, 
only the band-like continuous-glass-fiber nonwoven fabric was twisted until it became Aya-like the 
outer diameter of 62mm, and the cylinder-like filter cartridge was obtained. Although this filter turned 
into a fiher of a precision of the same grade as an example 1, it became what is excellent in water flow 
nature a little. Since the sushi-roU-with-seaweed-like nonwoven fabric came to the periphery side rather 
than the example 1, this is considered because nonwoven face area went up. 
[0084] (Example 13) The melt blow nonwoven fabric made from polypropylene compressed by 1 
micrometer of diameters of fiber and eyes 30 g/m2 until it became 50% of voidage with a flat roll was 
prepared. The span bond nonwoven fabric made from polypropylene of fineness 2dtex was laid on top 
of the both sides of the melt blow nonwoven fabric by eyes 22 g/m2, and rib chip box processing was 
carried out in 8mm of mountain quantities, it cut by threads per inch 75, ends were connected, and it was 
made tubed, and it has arranged around the same perforated tube-like object as an example 1, and 
considered as the second filter layer. The first filter layer was made by the method as an example 1 that 
it is the same around it, and the cylinder-like filter cartridge as shown in drawing 18 was obtained. 
[0085] (Example 14) It was 64mm in fineness 2dtex and fiber length, and the **** type bicomponent 
fiber which consists of a high density polyethylene and polypropylene was used as the web by the 
carding machine, it twisted until it heated at 145 degrees C at the far-infrared heater and became the 
outer diameter of 45mm on the 1 .5kg [ per m ] mandril made from Indanthrene loess, and the mandril 
after cooling was sampled, and the hollow tube-like object was obtained. The hollow tube-like object 
was used as the second filter layer, and also the cylinder-like filter cartridge was obtained by the same 
method as an example 1 . 

[0086] (Example 1 of comparison) Used the spun yam made from polypropylene with a diameter of 
2mm which spinned the fiber of fineness 3dtex instead of the band-like continuous-glass-fiber 
nonwoven fabric, and the thread interval was set to 1mm, and also [ all / and also ] the cylinder-like 
filter cartridge was obtained by the same method as an example 1 . As for this filter cartridge, the 
filtration life became quite shorter than an example 1 . Moreover, there was foaming in initial filtrate. 
[0087] (Example 2 of comparison) JIS cut in width of face of 50mm instead of the band-like continuous- 
glass-fiber nonwoven fabric P One sort of filter papers set to 3801 were used, and also [ all / and also ] 
the cylinder-like filter cartridge was obtained by the same method as an example 1. Although this filter 
cartridge had an initial uptake particle size of the same grade as the example 1, initial -pressure loss was 
large and the filtration life was extremely short. 

[0088] (Example 3 of comparison) The slit of the continuous-glass-fiber nonwoven fabric of eyes 50 
g/m2 was carried out to 25cm width of face by fineness 5dtex, it twisted around the surroundings of the 
second same filter layer as an example 1 by linear pressure 1.5 kg/m in the shape of a sushi roll with 
seaweed, and the cylinder-like filter cartridge was obtained. Although the initial uptake particle size of 
this filter was of the same grade as the example 1 , water flow nature was bad and the filtration life was 
short, 
[0089] 
[Table 1] 
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[0090] 
[Table 2] 





















mm 




nm 




0. 2MPai^ 






mm 
urn 




(znm) 


<%) 


(m m) 




(** m) 


i^ m) 


(itp») 


in m) 












8 2 


1 3 




5 


5 


0. 0 0 3 


5 


2 0 


O 


o 






B 1 


1 2 




S 


5 


0.003 


5 


2 0 


o 


o 






8 1 


1 2 




5 


5 


0. 0 0 3 


5 


3 0 


o 


o 






8 2 


1 3 




5 


6 


0. 0 0 3 


5 


2 6 


o 


o 






B 3 


3 0 




5 


5 


0.00 3 


5 


1 6 


o 


o 






8 1 


1 3 




6 


& 


0.00 3 


5 


2 0 


o 


o 






8 2 


1 1 


too** 


6 


6 


0. 004 


5 


20 


o 


o 






82 


1 1 




5 


5 


0. 003 


5 


2 6 


o 


o 






82 


10.5 






5 


0.003 


5 


2 7 


o 


o 


5niiflfii 0 




8 2 


1 0. O 




6 


5 


0.003 


5 


3 0 


o 


o 






8 3 


3 0 




5 


5 


0. 0 0 3 


5 


1 5 


o 


o 






8 2 


1 3 




5 


5 


0.002 


6 


2 0 


o 


o 


^ifim 1 3 




82 


1 3 




1 


1 


0.001 


5 


2 0 


o 


o 




1 i 8 2 


1 3 




1 0 


1 0 


0. 0 0 t 


5 


3 5 


o 


o 






} — ■ 

7 8 


1 8 




5 


5 


0. 0 0 3 


5 


1 0 


X 


A 


tt;l(E«^J2 




7 2 


1 1 




5 


5 


0.006 


5 


8 


o 


A 






8 0 


1 2 


C00## 


5 


5 


0. 0 0 4 


5 


1 0 


o 


o 



[0091] 

[Effect of the Invention] The filter cartridge of this invention can be balance in properties, such as the 
stability of dipping nature, a filtration life, and a filtration accuracy, compared with the thing which 
bound spun yam in the shape of Aya as the first filter layer, or the filter cartridge which rolled the 
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nonwoven fabric in the shape of a sushi roll with seaweed. Without crushing a rib-Uke object, since it is 
hard to receive the filtration pressure of a rib and a perpendicular direction even if a rib compares with 
an parallel rib-like object, when the rib-like object of the band-like continuous-glass-fiber nonwoven 
fabric converged so that a part of rib [ at least ] might become un-parallel especially is used, it is 
stabilized further and a filtration efficiency can be maintained. Moreover, it became the outstanding 
thing which does not contain an impurity in filtrate. 



[Translation done.] 
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[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The filter cartridge which consists of the first filter layer which comes to twist around a 
cylindrical shape the band-like continuous-glass-fiber nonwoven fabric which consisted of thermoplasfic 
fiber and a part of the fiber intersection [ at least ] has pasted up in the shape of Aya, and the second 
filter layer whose initial 80% uptake particle size is 0,05 to 0.9 times [ of the first filter layer ] the inifial 
80% uptake particle size. 

[Claim 2] The filter cartridge according to claim 1 which is the heat adhesive property bicomponent 
fiber whose melting point difference of both those resins thermoplastic fiber consists of a low melting 
point resin and a high-melting point resin, and is 10 degrees C or more. 

[Claim 3] a low melting point resin - a line ~ the filter cartridge according to claim 2 whose high- 
melting point resin it is a low density polyethylene and is polypropylene 

[Claim 4] A filter cartridge given in any 1 term of the claims 1-3 which the fiber intersection has pasted 
up by the thermocompression bonding according [ a band-like continuous-glass-fiber nonwoven fabric ] 
to a heat embossing roll. 

[Claim 5] A filter cartridge given in any 1 term of the claims 1-3 which the fiber intersection has pasted 
[ the band-like continuous-glass-fiber nonwoven fabric ] up by hot blast. 

[Claim 6] A filter cartridge given in any 1 term of the claims 1 -5 by which the twist was added to the 
band-like continuous-glass-fiber nonwoven fabric. 

[Claim 7] A filter cartridge given in any 1 term of the claims 1 -5 which used the band-like continuous- 
glass-fiber nonwoven fabric as the rib-like object which has the rib of 4-50, and were twisted around the 
perforated tube-like object in the shape of Aya. 

[Claim 8] The filter cartridge according to claim 7 to which a part of rib [ at least ] of a rib-like object is 
not parallel. 

[Claim 9] The filter cartridge according to claim 7 whose voidage of a rib-like object is 60 - 95%. 
[Claim 10] A filter cartridge given in any 1 term of the claims 1-9 whose voidage of the first filter layer 
of a filter cartridge is 65 - 85%>. 

[Claim 1 1] A filter cartridge given in any 1 term of the claims 1-10 whose products of the eyes (g/m2) of 
width of face (cm) and a band-like continuous-glass-fiber nonwoven fabric a band-like continuous- 
glass-fiber nonwoven fabric carries out the slit of the continuous-glass-fiber nonwoven fabric of large 
width of face, and it is obtained, and the width of face is 0.5cm or more, and are 200 or less. 
[Claim 12] The filter cartridge according to claim 1 whose second filter layer is that around which the 
perforated sheet is wound in the shape of a sushi roll with seaweed around the perforated tube-like 
object. 

[Claim 13] a filter layer which twisted around the cylindrical shape the band-like continuous-glass-fiber 
nonwoven fabric which the second filter layer became the surroundings of a perforated tube-like object 
from thermoplastic fiber, and a part of the fiber intersection [ at least ] has pasted up in the shape of Aya, 
It is the two-layer structure which consists of a b filter layer continuously twisted around the cylindrical 
shape in the shape of Aya in the band-like continuous-glass-fiber nonwoven fabric from a filter layer 
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while involving in the perforated sheet in the shape of a sushi roll with seaweed. The filter cartridge 
according to claim 1 which is the filter layer by which the first filter layer was continuously twisted 
around the cylindrical shape in the shape of Aya in the band-like continuous-glass-fiber nonwoven 
fabric from the second filter layer. 

[Claim 14] The filter cartridge according to claim 1 by which the second filter layer bends a perforated 
sheet in the shape of a pleat around a perforated tube-like object, and is fabricated by tubed. 
[Claim 15] The filter cartridge according to claim 1 which is the tubed Plastic solid which the second 
filter layer consisted of a heat adhesive property bicomponent fiber which consists of two sorts of 
thermoplastics of 10 degrees C or more of melting point differences, and the intersection of a heat 
adhesive property bicomponent fiber pasted up. 



[Translation done.] 
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